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you will have the Solution. 
J. The Parallels may be taken u any 
40 1 Tone Scale whatſoever, as well as from thoſe 
Scales laid down on the Sector. 
NB. Of Compaſſes the Beam Compaſſes 
_ fitteſt to CO with the Sector; "becauſe | 
their Points are alwa ndicult ir to the 
Plane of the Sector. 1 1880 e 
When the Sector is to TI pen'd by a - 
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„ to divide a Foot into equal 100 Parts. 
Take in your Compaſſes (1 Foot) the 
Lee of the Scale, and open the Sector tilt | 
the Compaſs-Points reach (100) the Parts to be 
contain d on that Scale, on both Legs. The 
Sector thus open d, Take the Diſtance from 
90 do 90 in your Compaſſen and it will be 
Vards on your Scale. And the Diſtance 
from 57 to 5j is 57) Yards on the Scale. 80 
every Diviſion may be thus transferr'd to your 
Scale; or the Se Chor thus open d is your Scale. 
8 „ 1 " That. 


rig 


«Mt 


5 50 » We] 


n — 
i BF 


Db — Sn —— Do" 2 
— — — _ 2 — — 
= - 1 — = 
p c DB CPE ET AE ED LIE Cn 
3 « 
4 * 


4 

N 

£ 1 | 

5 * : 

7 : * 
| : z 
"1 = 

| 4 
4 J 

19 
1; 
* 
f 
; j 8 
5 b 

} | . 

[ i 

4 
o 4 ; 

[ \ 1 
\ 
i ; * 

: 
my . 

4 * - 
ig FS 
. „ 
' 

[ . 

' . 

+ 2x * 

| 3 
5 4 ; 
i 7 1B 
i! 4 4 
I - 
* 
[i it 
, 
* 


9 to 96; then the Diſtance from 50 e 
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ſerve the Remedy, 1 75 3 wo to lay from 
| . E M OR 
1% 43 436 "4; 3g 


38 . 1 8 + MY X 
. ee pid 
js 4 > 5 12 4 #® 7 1 


| yl 


1 


Su 


Fg I, 
* $4 & 


- FFF £- ? 
A „ D. parts; lay any lar 1 bet: 
ber, which' Valin, ſuppoſe 20, from A to 

Ez; and then 17 P. ts backwirds from W We 
E; fo AE win be” 3 Parts as Foquiy'd- 

VI. If a Draught of Lak Buildings 8% 
be drawn without a Scale, and; 4: 9a Wed 
add a Scale to ir $7 > 093.09 ĩVmͤ¹m 
Meaſure | 


—_—  — — 


ͤ—E—̃ Xx lic 85 


= wie > 


8 e ee an "TY 
Line not the ſhorteſt, ſuppoſe it ita he 5o 
2 Poles + „or Feet. 0 let that Line be rc 5 
preſented in the Draught by. HII 7 
5 Take the Eine Fil in pon 3 anpaiſſes} 2 
opt Sector till the Points reach from 
URS the Meaſure of HI; and fo 
will the Sector thus open'd, a Scale of 100 
Poles or Feet for that Dr 


any Propo on; 
L et it be requ 
in the Proportion of 
Becauſe 3 and 2. fall near che center, I 

| multiply wy d ſa form 9 and 6, which 
'E aſe inſtead of 3 and 2. Open the Sector 
till 6 reaches from 9 to 9. Then laying the 
given Line AB from the Center, keep the 
upper Leg of the Compaſſes in the Place to 
Which it ache and turn the other over to 
the ſame Place in the other Leg ; and the 
Diſtance now in the On is. 8 80 Lin 
MS as hs po rt 


ir” | to "dimini ih like. Line HI 
F 3'to 2. 


ry 


vm In like manner r Y 105 7 — Sides, 
| and; alſo the Diagonals be-diminiſh'd, even 
without altering the Sector. For take IK in 
the Compaſſes, and lay it from the Center on 
the Line of Lines; and 5 faſt the upper Point, 
turn tlie other about till it falls on the ſame 
Fart on the other Leg; and the Diſtance 
of the Compaſſes will give BC e 
Hence any Figure may be diminiſnd 
oy : | Rage e. 


— — — 
n — 


— — a 
Po. rr erer 


= — = = — _— 
— , = = * 
— 1 —7—⁵Ü ,. ]7§—,——— Mat a 
1 


—— 


i nee 


bi redueld Qonen is: "Ap iy acts. 4 
21 26 , anal 38 c gn Bak. eats. 201 

IX. Figure 3. Numb. Z. Pn ee 
to a leſs im a given Proportion. e 
e eee 12 915 7 25 e * 0408 A | 
5 2 3 Wee : e 


9 2 
5 
Fr 


— 


Fu 
a 
ad 


As 0 ; A 4 : 
37 it * 3: my 4 80 


12 


et atla: Ci 
% GEN, 

5 ? nf teen 

E , ? x J 8 9 #:% 5 BY 

SL AFF IV, 7 0 7 200 £ e. a nt; A 8 W 29 


2 * Lies '# qo} | 
wil - tk RE: nods . oe l 25 4.00 1112 
0 


S865) SAP iN 3-953 810% n een 2 . 


> n a Point 05 
draw Lines OG; OH, öl, OK, Ol., to al 
the Angles. Diminiſh theſe Lines in the 

jon aſſign d, and let them be O g, Oh, 
Oi, Se. and draw gb,. Bi, ik, &c. and the 


| Figure is diminiſni d as requir d. 


e mira ods ct ongas Bil u 10 
X. If only one of theſe: Lines toes 
2 foppoſ OG to Og;; and then the 
Lines gb, bi, tk, Oc. had Wh drawn paral- 
lel to GH; Hl; IK, c. the Figure: would 
have beew  dininiſh's as before. But the 
Method laid down in the 8th Article is the 

vay; Becauſe the N B, i, ESU. 
independant. on * other. But 
Ale 8 in 


EY 


/ 


js ly true * 7 
een equally rw The | | 
its Sides, or in one of N 


39 4) „„ 6 


: Tp or on 1. 
— .. e Lig. 


p, - "5 b od * E 
, * n x2 1 
[1 Wie an 1 * 


0 eee & f g 


- 
- 
* * 
— 
* 
— 29 
by "I 
. +; ” 
we? \ 4 * 4 - ; FA 
"_ is 2 1 mo” 


ws 


e 


5 


Ni 


ene 


* 


„ I „„ 


—ͤꝗ—)—mkä— —— —4ä—äũ¹ ͤ ͤ— —— — œ — — — 


— — 


clean withont a i FS 
transferring. I his 


amuch anger Bae. ka 
lanation, and to 


but 


2 : : 
arts from O, 


And er 9 1 | 
aught i 18 drawn 


* 
£ 4 * 
wy = b 


4 


many Varieties; . 


re I haye- 


exemplify d in * 


% *% 4 
p & 
” x 
* 
> 
* 1 
$i, 
8 


1 


4 


fi) 


a 


mens for this mans 


* / # 
D 7 
FT 5 bs 


8 * 2 


* 

* * * 
3 4. 
3 1 

+ 

5 
A 
* 7 
* . 
* 
„e 


= 
” 
4 
, 
* 
3 
I 
bo 
F 
55 


fra otherP 6 


$ M 5 — 
1 - = & # . 5 $7 ' 
Y 


= * — 
£ 5 e 
9 Fo 4 * 9 
— 
- 
" 
* p f ; 
0 2 * % A 5 3 
: 55 % EIT SAG. $.5 
* . 0 * # 8 E 25 
8 . 
t 
1 I $65 5 > % 
+ * A7 * * 3 * " $4 -4 
2 N IE cog A 
— > 
7 , 
y . * ” 
$90 « 
* * % £ i % 
7 I i, * 3 9 
* 
2.90 $ 
EK» 2, , 1 7 
1 X * * 2 > 7” <p 
+ 4 8 5 , 5 . * 
* 4 
1 4 
4 % 8 5 * 
Err 2 5 * 4 « 3 
$f: # 4 * E - * * 
of be n 1 - uf 
* 
> * 1 7 
ix 08? ' fp F en 
yas . J 7 „ 
+ 555 . „1 
$f e 3 * 0 
1 ; : 
2 9 
* — " 
p Fay * 7 a 
* 7 7 * * 
N 5 
1 * 
A 5 7 ry CR 
4 4 1-4 
y * RK * 
1 
* 1 
* 5 1 , * 
4 A 
T0. 
q Ti 
8 > 
* * « RT + = 
1 4 
F 
11 
* 
* 
* 


r 22-56 


* * 1 


1 
. * "BENS 
" 9 by 4 24 Nos | 1 
** 1 * os %Y 


* Xin. PAT? the: 4580 Met hod might Hat 
LOS Pat EE 4 Figure „ 
Yeaſt at; 8 1 WF 
"1698 ! $4,368 bete 5. 
one Line: to find another Line ſuch ; that, 
as one Number to the other, 15 may the Line. 5 

pris be to the Line ſought.” MG er ae our 

This is the fame with che * going, bu 
other Wör — IP 

_ e Nane bei rens ro find - 
a fourth Werten, ene 
This was doubly 3 in tlie genera 
Uſe of 1 609 "Turn back to H 

Num ers being gen; 

a Third e Proportional. 7 "0K 69.9. 

Supply a 'Third by writing the Ant ret 
again. So if the Numbers 50 and Sh 
been given ; tay, As 50 is to 60, Id is 60 to 
the Anſwer, which you will Fad 10 be 2. 
The Operation in the: Sectoral Stile i is, ae 
60 a Parallel of 50.3 * chen the Þ ralle 0 


” gw * ON " s, 
e Wet if V 
os 1s 7 2 rn Kc 2 l A . " 2 ** * 2 * Ne \ ones ,, x 
7 2 0 I 8. e £4 of. 48 5 71 4 2 . 1 *, * 2 az oy i 


2 


1 
N * pick 


| XVII. When f . are e given; to end . 
fourth Proportional. Meaſure the. firſt a 
either of the other two on the oy eg 
Lines, and expreſs them in Nun 1 
you have two Numbers, and a Line : 
to find another Line to which eu 8558 di 
bears ſuch Proportion, as the Number ex- 
h the Meaſure of the firſt Line given, 
I 


4 
* 


| b e Paralle 
xvinw A two 1 are given, to 
a Third in a continual Proportion; 
C der the Second twice ; and y 
| | | given, then work as 


Wk 
7 tex $-4Fg 


7 To 2 
PI — 


* —. 


£ 
* 
—4 
q 
*- a 
15 
* } 
4 
&S, 1 
4 } 
- : 
- * 


» 
— F ont Yo 1 * 
„ * * N Pa = 
7 is . To * OY * 
* 3.0 fr — 
1 RT. 4 
» : 
„ 


* 


__— - 
* * bo Re * 
5 + 


14 
1 7 MP © | 45 Fs 
2 $ _ WK OE R p; $20 75 vo 
E061. OH: BY MAES 
F 5 Sn 


* 
* 3 1 85 


et 055 BR 

XIX Todivid 
Sentant, Dodrant, Oe. it 
2 Firſt- the Citcle is Ai 

ter CH; then Sextants and Dodrants are 


* 


raifing BA 


Arches ED, DC, will be each of 15 
; e Radius. of this Circle by the 
75 ner as you did in d ” 
you will have four Places in the Decimal: 
ou want them. Let this Meaſure be (ſor 
) 5 tittes the Lengeh of the dune 
5 i. nc 

and 2 f tlie 


an Exam 
of Lines, and the following 
of the uk Order; 4 
3 Parts; and then Decimall yg? 
Whole Line of wh one Unite, the 


Is SUTRA. 


1 Wi þ be: 8 
Reach ne 10 the: Taree. 


bee, ; 
1 — e | 

ereſore ma FR 
; from it bur e 


MIA. eilen as. 


* e che. Sector ill x of 85 N 


-Or e va, n 
take the Parallel of 8939 ; and it ſhall be T 


Chord of one Degree anſwerable to the given 


1 And taking this Diſtance ah hair 


. ang. uſing. a 895 you. may 


ver eat 3 thus open d 
5 Scale of 50000 in the Foot, 


poſing each of 9 5 ſmall Diſtances divided 
into 10 eq the Eye. Now as oſt 


as you err x of e 3 ſo oft will 


F | Oe 57 a hana Bieten may 


be diided into; ſingle Degress. 8. 8 

By tepeating this RiſſeQtion you may have 
the: Halves af Quartens. . l 
If from the Areh al 450 he taken e Ar 


bl 


20U a0, ar from the Arch of aa he 


taken the Arch of 19 100 E by a contimied 


Biſſection you may attain every regs MAguee 5 


* e everyfth, Here, Is | 


1 ' OI 3 Semen ene 
42 5 4 1 VE. SP 22 5. * 1 * ut. 1443 TOY 


by 55 of * 


. x 
4 
# : > 3 4 
s oo ATT 
\ +» 
* 
* 
q oy — 
: | 
5 8 
i ; 2 y - 
4 FR _ ” * F 
7 $ 7 4 
5 8 * L & be? 2 3 5 


— 
P 


= 

4 

_ 
— 

A 
n 

A 4 

1 
_ 

n * * 
© 
= 
= 
J 7 
=”. 
F 7 
5 g 

po -—- 
: . 
4 
4A | 
7 » 
"= 
19 
=_ 
4 2 | 
6.709 
— : 6 
7 
[ 
- . 
A 


PFS, - * 
— — — 


62 Minutes, 
ded the "Arch of 31 te $2 
1 Was may be ba 


e arts 


2 ile Uſe of the, Lines 
hen. 


S N J. 
F 


to ay dowhy any poop or meaſure 
« never ſo great, and more 
dan can be done by hoſe which: run 

1 8 ny: ches vou muſt 
twice, by this you do no more by thoſe 
obliquely (which i is a oe 


* 
5 — 


850 8 # 17 4 x I ; A 
(73 


; 1 | a 2 
% 


of an 


Arch, ſuppoſe 56, 


$7 


5 ànd open the 
$6to 56 is the Chord 


+ 


to 56. and then the Diſtance | 


AN 2 


4 IF; 


you wilt bud te be . 6 c le e 
The principal Uſe %* the Sector i040 
ges of affign'd” Magnitudes, with 
| Lines; and at 4 given Point thereof 


all” to meaſure aſure thoſe T7 les that are nudes 

oy A Il is . e 7 143 WA $i ma Y 
ig 15 Fe i 4 y 7 "> 
: %yodgs dum D 


Tv. Let there bh a 1 AB and ar 
en Point thereof, let #* befeguired | 


9040 f r eee | 

80 ON 0 115 3631 251 one, 3 5741" if 13 701 doe 
* * * N. ih 9 N- 1 Po * n $3: | * 

Dior i d 03 mon ig. Geh an 


to make an 8510 (of 5 300 leßß thi” 
© 60 Degrees. , 

bis tay de done two” teen Whys 
without opening the Sector. Uy: thking: che 
Whole Nadius of the Line 5 hords to de- 
ſ&ibe the Arch with, of by ging che Die 


ſtances way nd 5 80 : tHe — 4 
And in the former Caſe to take the Crural 
Chord of 51 367 * and itt tie Utter the 


Diſtance of 51e 30 to oy 30% Which wilt 


be eafily underſtood after the 8olutior' of this 
firſt Examp le, uni AY $1 SITES £4 6+ 18117 
Open Y gde the 
Spalte take the Diftance from 60 to 60; 


r. dil that Radius gow — N 
then as before, ee 
$11:30 to 511-30, and ay it off upon the 
Arch, and draw AD; it is done. 
F This in the Sectoral 8 is 
the convenient Radius 2 Pa 


„ 


N wu 


| Angie to be made had been ver 

uppoſe of 3 Degrees) which to 
would be troubleſome, on account of the ap- 
proaching of the Lines towards the Center; ; 
From che given aint B. with a conveni· 
ent Radius deſeribe the Arch FG; and lay 
this Radius on the Arch from E to H ( 


vill be 60 Degrees): Then make this rn 


a HEL of 603 fe will che Parallel oh, 
nuch as your ſmall An 

reach' "backwards on the Al | 

1 N E of 31 D 


> 


** 


; RET 3 3 
— — — — — — — 


E + ED 2 TIE> 


— 5 


n 


5 


Mabe fo 


he — | pany ol 1. to. M e wi 


IM be 60 Degrees; now make che conve-, 
WY. ones Radius a Parallel at 605 as 1g < 


3 Ye ee bo, pe lay it from: Mt 
. and draw KN; "will the Angle 


* + „ « 
| * 44 *. : o 
. dn : * a 705 „ 3 * 8 
4 & * " * 5 * F * "yg 
ns r 9 be 'F (4 ; 5 
; p E . 7 $ © + i 72 N 2 8 * Fi vg r * 2 N 

; | J 2 or" n . 

5 LS : L 44 Ne 


VII. If the: Abe to be made be 

| ther 120 ees (or more than 0 60 8 

. tees; See Fig. eee 
I any convenient Radiug deſcribe - oh 


0 too little by 4). Then make the 
Parallel at 60; and lay the Parallel at 
47 from 8 to T and draw TP; then will 
or be 16%: An Angle made by TP and 
will be an Ar 


bo” vu If in the 1 C aſs the Donny * 


VB 27 IX. In the fourth Example, Fig. 3.3 if 
5 | the Arch WS had been deſcrib d, and as 


- many Degrees laid from W 1 . the 

Ired f 180; in this 
: Example 13: ; And then the Line TP: 
V N ws drawn; 


. 
72 
2 


ut 


i». Fs." 


2 
IJ” 4 £52. Wt 


” 


? 5 * LOFT. F E 99 Ke f_ 
e N xs NI 15 —A K b Z 5 % N Lf wy * [4 
. 8 


- 5 4 
_— © Pa 


4 


c : 8 1 
7 —B[ n a -* 39 


2 ble _— a 7 WD 8 2 i 


2. Now make your convenient Radius a 
rall Tat * 1 8 the Sector . 
ing. e . 2 Of 4419's Wet 841. 
* Then, in the rſt Example, ahh BD in 
and gtaw them over the Legs 
| 8 or: Le yk like Diviſiots tt the Fah 8 
, anEthisy/or will ffid ce be on 51, 309 
. the D: Degrees of the 2 5 DB, and 5 alſo of! | 
the Angle A. Et -/ 
4 In chorficond, 1 becauſe. very 1 lay 5 
off the Radius from F to H, pa then 1 oy . 
ſure as in the laſt Arch HI, by 
along the Legs till they reſt on like 85 
which you will find to be at 37% = ala 5 
from HF (60*) Jeayes 3 for the Angle. , 
F. In the third Caſe meaſure NM the 
falling beyond LM, and:yol-witt-find-it-to. 
be 34*, which added to LM 60 gives 9 * 
which is NL the Meaſure of the Angle K. 
6. In like manner TS 47, added to SR 1 
and RQ, 60 and 60, gives TQR 16%, ins 0 
Meaſure of eee e 5 0 . 


Had the Sector been ſout,. or BY 4 you dur 8 
_ one Line of Chords as on the plain Scale, 
any Angle might have been made or ma- 
ſured. By taking the Diſtance From the 
Center to 60® to deſcribe the Arch ; and the © 

Diſtaucs from the Center jo the De rees of ; 

*- The required: Angle to Itty on the At 
| * then the Radius is ow . ohe Len 


/ 


5 1 DES 8 


"pberens on the. "$eF ot 1 e ON 
Length between © * yin,” 2 5— Ty” 
- | | oped 


2 Nen 


> 


r Chords ma make any given 
one another not exceeding 
Take the Diſtance as the Ce 


given Degrees, and make it a Parallel at 60, ow 
Thing Is None. CT TOM | /$ 


ay + 
[4 py 
— 


XII. To fad. what Angle the Lines of 
Chords en , 


Take the Diſtance from 60 to 6 o, 
ure it from the Center on the Ch 


See, and Tangent 
The d Ie 1 
Lines 5 Polygons are: 
inner Edge of m_ Seffor. 
ras the Fignre 6. "And the luber aan 
punch d Holes is it e towards 
the Center by, the Figures 7, 8, 95 10, 
4 11 £7 0 N porno ＋?§ͥ ws 


F * 


„ — 7% 
Fog Sh 


Int 


16 Tl 


8 
Nis 


1 SY. 
* 
＋ 
* 3d * 
S 25 Hh, ry LS 
of Rs. mnt =Y i Me of 1 
** I „ Fein A. *. . . E 39 * 1 
* 5 * oF) ; hk © v1 ” 
5 5 KD, _ 4 1 
Ni 5 3H, 2 9 x 2 = 
1 2 i wa "> LOX 5 k 1 W EY: % \A * * * 23 * 44 * i 
; 2 * 5 : 8 
0 v Fa 
84 » 8 1 
* — 
* 1 
S ö ö 
«K 4 95 » X 7 . ti 0 5 
i N e 5 92 
ky 1 8 * 
n 2 
i H 1 „ 40 
Fo * ea dale ant Wo „ * 
8 „ * N 49% a4 0 3 2 330 
3 4 
8 4 83 
3 405 115 1 175 "4 } bo 
Kays, 3 8 „ ; 
F * 54 
Mi in 
„ n 8 4 
e % 4K 4 * 5 
WIS AY. EY F 
* a Pe. My } 1 ; 54 * 1 
Ge 
i ; ; 
% 4 .% 
* wat} ed 4 © * 


Mut - 2 © 15 1 . 


the Circle reaches from 6 to 6, and then — 
Diſtance from # to 4 will be BC the Side of 
the Polygon ſought:; which will divide the 
©) of. the Cirele into 75 N 
in the Points B, C, D, EB, FE, G, H 

Draw the Lines BC, CD, DEB, 6. and yo 


have the W required. Ae e ug Wh By 


3 OY, fy 4 : 2 8 . 


75 "ITY. And tho: you may Ok Gris a oh- 
yy of 8, * 10, II or 12 Sides. Ant 


* 


1 x 
1 * n / 5 » * 
a Wh 6 Wy” 1 % 4.1 1 . 5 


XV. If ou 3 a Polygon of. 5 Sides, 
divide the Circumference into 10 equal Parts, 
and then every two will be a fifth Part. 


. — 
* A \" . 
; *, +4 2 : v "W * W 2 1 . 
. * 7 1 4 . * l e oy 5 
* o 7 — 1. 1 
> = 5 . 
; ＋ N . . 
8 : - 8 
Vr. . 2 
% F 
1 
6 55 
* 
— 
P 
* 
* 
— = 


£ 5 # « c : * * > q 
| * 37, þ 343 I CER ILY + ; . Tv; 8 Bo 85 N 


— 


f 


edit A derb 157170 off % 


Po tad : 
* 
4 
Py 
. y 4 
145 5A, > Uh 4 8 12 o 
$5 4 > : # s 4 
* P 
$ > 
g 
Ly 
* 1 
5 2 
. y % : 0 
5 ; oy 
* 1 
6 
6 
t 
- *%* : N \ 
8p 3 ti 
| = K 
x 1 
2 « off N 


N 


0 


Ke Sides? Sid 25 che Radius of the Circle "30 
in which the Polygon i is to be inſtrib'd, find 3 
he Chord of (ag) the Q otient: And it is 
the side of che Polygon tought ee oak HY 


$4 9p oF - 


417 * 4 4 


* A y 


; 2 a 
5 ney 4 59 007 hlnodt = 4 
WES 4 by LS T * 81 e 7 A . 

# 


XVIII. Bt if it has e e 
divide the Circle into many equal Parts (up- EY 
poſe 32) the Work is beſt performed by 
taking firſt the Chord of (11% 15% one 27 EY 
thoſe Parts; then of (22, 300 two of thole 
Parts ;: then of (33; f 45) 3 Parts; then or . 
G5) 4 Parts; of (56, 15) 5 Parts; f 
667% 300 6 Part; of G34) J Tarte; E 
(90) 8 Parts: And then from one and the + 
e Point, ſuppoſe C, lay on the Arch tze 
Chord * one Part; then from 0 lay the „ IJ 
Chord of 2 Farts; from C ay the Chord of 3 
3 Parts, Oc. till you arrive at or near the 
Chord of 90 L ; call this laſt D. Nr 
2 from D, and work as beſore you did 
proc 3 — 
1 to 90 Degrees. And then leave off e 
mn begin agam. 7. - — 
The Reaſon of this Proceſs will eaſily ap- — 
per. For if you had taken the Chord of ts: 


bd 


n 


6 


— 


304 Part. of the © 


wy 
Ane, dn a Tonkble Berg "was deer Ein; 
b the Compaſſes yer 32 times, 
it ee likely':ſame. Error vou awer 

bw at laſt. _ 

taking 6, 7, 8, or more of thels 
Parts a habe d Depen- 
_ dance on and therefore do not communicate 
lis Errors df the interchediste Diviſions); 
Dach 3 rophderd am very 
one very Lenfible. -- eee af doi wk 
At is the beſt way to egen, hen you 


have about 90 ene berauſe 8 
. Pe , the Arches ſtruck wig 


r eee 5 10 „ obirt by, 
If a Gireumfſerence were ace, and 
Lines draun from thaſe Diviſions 10 the 
Center, it would repreſent the Mariner 
Compaſß. And if this he lid don in 4 Sea" 


a Chart; and theſe Lines continued every way 
to the urmoſt Extent or the Chart, hey. ook! 7 
Sethe Rhumbs. 3 2035 8 (600 


In dividling the Peri of a Circle into 


15 many equal arts e ASN ou will ind 


ways fall exactly on the ga; but fr. 
Kall ſhort of it, or exceedl it, as in the 453 for 
21 Parts would be ſhort of the go, andire 


would exceed eit. Therefore in this Caſc it is 


beſt to renew the Work _ en have lait 
down che . bo 4 07 bott 0 
' bs 

XIX. If the Side A Number af Sides 
ol _ — ö the Radius — 


PS 
* my ; 
\ 


05 2 2 tk 15 Sector til (BC) the Side wen, 
reaches on Nie P ee the 
. e 5 22 be dn ogg, 
om 618.6 t Ts us 1OUgNT, - - 
be ime may be done by the Line of 


| een for dale 360 by 7, yoo find the 
Quotient to be K ag neareſt Then qu 
2 a Chord BC, and its ic: 


nd the Radins { Tot 819 e 


* 


e Uſes of theſr a are frequent among Inginiers 
in fortifying, . and-drawing-the Plans of forti= 
_- owns, They know-the- 1 the 

the Baſtions ought to be within 

of ort; that is, they know the Diſtance 

0 rbe, Baſftiohs or Side iof the enter jor Pdljigon, 
which ſuppoſe: Jo ihe GH :-19 campleat the Pay- 

gon, firſtifiadabe Radius of the Circle (bythe 

laſt) which will circumſcribe ſuch a Polygon. 

Thon rom & land H with that Radius deſtribe 
Be cutting one auatbir ;this ml gius tihe 

er of ub Gircle ; ae deſcribe, and then 


ae nn. omg bs Js. a (43 bus 5 229 wed | we $37 


& ad 
ww 4 * 
* * "\ 
A - 

(G ubs 4 Ii 

4 F# 2 *q. 4a * | * : 

912 03: 22077 * | 2 9d 
e 

0 . 
* * * 
934 5 
2 4 1 ; 
CHAP. 
* } f 
ao / 
2 / 
* 7 
7 ©; 
/ 
4 5 1 ' P 


E . 1 859 „ RY 


. 
* 
* 


N. 
* | 


7 g1 


* 
7 
% 
* 


* 


* E ; - * 
* 5 . 
7 We 
aha a * 
8 l 8 * 
| 8 . s 


» 


% 
1 


5 5 


7 


D) 


(CD) a 
Fanag 


* 
* 


* 
hy ©, 
©. 


; and the 
ſought. 


* 


Radius 


*%s 


to find che 


2 
3 


5 


- of 2 
* 2 22 


ven 


4 


> 
— + 
* 

# 

* 

2 


* 


107 Sf. 


a Ec 


ine the Sine from th Y 2 
ths quis opening the . 


„ 


8 FOE. ob 
* 
* 


4 * 
33 8 
Hd i Gs 


* 


<a> 1 


— a I oe RE; af 


. — — — —  — 


— * 


— 


by 


—ͤ—ũ—4ä— ———— — 


Mg Tf; a, verſed EN, and 5 — CIA 


Kaus; nd e 1 its 


TS V%. * 


— 


e 
i .-the 5 = brace from 5 
83 and thoſe L Deg 


ww \ 


1 

% 

A 
x 


vat. 


ws 


"Bite; 21 Perm 1 Sine: dre gen, to find 
the Radius. oh Io n Fa 
Take right Sine of the Difference of 
the given Degrees, and 90 from the 

5 more 


| fewer 
the Crural! Rades ths 
2 2 1 6 right 


* 
% 
14s 
- 
* 
= * if 6 
P og 
* 
* 
$4 
N ME F 
: * , ; 
/ vw l 4 
2 1 : EE 2 "TO I 
A ; _ : Pp * ve 


3 


* * 
— nt oe ee 


_ 6 I 
< 


a 
n 


2 185 17 * 


1 | | | | 5 : #7 22 PF we | 
AH) Ky Dioweres = eng given; to „ 


/ 1 
* * 8 385 n 9 29 
- wy SU 
KA i * 
8 400 * | & , 


$ 9-0. F 
HATH I 2X0 


Xo Beds, NN i 3 IT 


7 a 
SN 1 34 3 


8 7 
* e. * ** e 9 8 20 
dee R Nn . 


LY $1 
* e 


1 bi I's 
5 N 8 
LAPS IS * * * 


Parallel at 90. Then the Parallel ar. a3) - 
half (9 Fe omg” | 


— 


470 the Sis Degrees given; 
will the Parallel 30 be (GH) 


(>, fs 


—— — — 
a hot RAGE 


* 
. 
r 
- 
* 
. 


5 * The Rad, or 


F bein wen, and ads 
Ty thi - PU be bh 
SE. | e ir 9H, 1 ehen Jo 1 i he 5 1 
3 e he * 845 HI; Beit d ils i 2117 CHA. 
de, 4h 757% Halt nus ui One. 
 trically true, even 10 180 Dogytes | in Ind 
ing tbe Chord, & contra; pet in making 
l reate r than go Deg "Ges, hs 
not ſo proper to take the whole Cl ord as as it 
is half. © Aud in meaſuring” Jurys IG 1 4 
7 5 the Method laid down in #he Uſe of the 
5 Tine of Chords. 5 le e 
i (tl 18 1 9 * £248 ee Vi 91115 n 
ro open dee Seen Gen abe 
Lines of Liar, inst, Chords, Fun e 
inay make a Bahr Angle Wielt his ke. 
So open the Secter, that vn che Lines 10 
. may reach from 6 to 83 | 
2 that Un the 8 b may reach Ton 
J to 45 * 979 erf CJ Ie” grid PER yo 
x Or Kom 4o to 50; + 299M 
2 " from 3 00 0 Ii 00 G 
£4, If f E Ane 
5 Or Ut on wee 4, r 
| eee a 1 "Ag POT 1 
R N . 
. wy 5 Te x 2 = XII. To 
4 . | 


— 
8 — is 


— — — 
Lp 


ry 0 


ä—8 „- ·— = 


-_ 


jy 


„ "cs oO BCE 4b 


K 


* | | L N Fe 
il 


F 
* 3 "AY - 


e Ay tay 5 | 
4 TH 6" 1 pedal den Ait & 8 4 
1 20 i K 50 In? arts _ 


B 
: \ 

* 
1 p 
a7 "4 
* 1 


7 


33 IA ng 0 
vans. Jt 0080 ll ieee 
arty try IT * 21 Nga - og 
3 and at chef i ee FAY = 
butter 205 deflang {od 
{6b 10 eee Art ronghs 
+2916 CEE: 1778 ous ern nk” 
gr hab , bouſta $3610; DEM ax 


MOM bhi 0 k 


L C, boch Seren auc U nwärds. 
Thee w make 2 50 \balf the eee Axis — 
parallel Radius on the Sines; : d lay the 2 
complem ent Sites of the: prec ald Deprees, 
Aera e to the Radius Bd on theſe Per- 
pendiculars both N and downwards; 
that is, oy, the” Sine Tet wes 1 | 17 


— 


* 5 1 


bs * 
A — 7 2 x * 
"> g * £ 1 by « 
; if Fx * 7 * + * * 


5 „ 555 
LY e 
4 „„ 

Te. 1 5 


—_—— 
„ ? 
. 
ED 3 
2 
2 
- 
I 


q 


— 8 


RW —— ws r e ; 


wards 4" x the PR, 1 Þ "Likes ile do the 
lane in the other half of the Figure fromBtoC. 
4 1 Laſtly, 


e Points: 


* 


7 n 
N S0 7s vo 


1 


. - 
— . CC ens 


1 had been 72 4 2 2s! wy 
Der ame ring did the Tim 865 


— gw ——— 


no need of dae the „ 
5 is to | .2 
2 5 0 | - 


at 3 A be 5 I 
e till produc'd: ey; meet ADC: 3 
Now 3 1 then will . 
55 q8,"t c. be Parallels at p r; 17 : Y 
Oe. ther efore che Ponte | 9 7 5 2 Se. may be 35 | 


de 


OS. 7 5 3 


T7 e "Ny 5 "Balls | 9 BY | 9 | 0 
found. 2 CAS TR, 4 5 77 Labs TH 142 1 „ 5 N * RR” 


Scale. For with the Di 
Land „% Break BF any! how, fuppoſe 

i. take AK and K C, and from and F . 
deleribe Arches 3 one another in the 4 ; 


yes thay} $4.4 orher Þ Pointe 
57 70 5 500 you 1 5 Se ot ns 


nk as Prong urn reis be- 
txrcen the Ciicle add, Ellipfis ; there being ww 
Drbperty of 3 butocbat bal one 
e re N ode Mga” bee 
nave tie Fropert — — 5 


eber hey, 3 1 
Aike. an EHpfis bn the eee Be hey. 
have mark'd:dnt»cthe-Tranfverſe. and Conjur: 
| gate. Axes , d % > kutting one another at 
right. Angles in B and with abe iſtance 
. from d. have deſtribid Arches cv 7 
in F and Fx; they: ſtick Pegs in the Polnts 
F, F, d, and; tie a String gently-ftrain'd. 
round [chem 5 this String ; wal e repreſenred 
by, the Lines FF, FG, G. BY 

Then taking up the Peg at d, move 
wards H marking on the Ground: che crooked 
Line d H, che String! being ſtretchid with the 
fame. Tenſion as it was at d. At length the 

Peg will come ad H; and by continuing the 
Fee ll dleibe nk gi mera | 
And till you come to e, 
and at laſt e e has vor Elkipis? will be 
deſerib d. WH TOE | . $ 43 Fe: Ks, . 55 . 


4 - 'F "4 
. F 4 
* . 5 : «FI 7 n 


— QZ— —ꝛ p — — At 
- 
I 
8 


* 


p<, = +I ETET + = 


—y— —— — * — 


— 


—— —ũ)cb 
Ate 


＋ 


x>2=e— 


2K 


— 


— 
— 


and this Virtue proceeding © & 


8 N 

3 * 

ene 
* 


= 


— 


— — 


| 
| 


EE 


them, in order to | 


an —_ e Perpend 7 
97585 Radius AR make 477 . 


= $1 And "alliek N * 
ö : | C | | A q 4 — 1 of - A 3 : 8 7 I N 7 = F ic 


4 figha bs be Curve mo exhibder | 
ow? py dee; Eye? I. Cant prong 8 e * 2th, 
© This js ele Curve in rn the. | 
0 Air)) all Projectiles move 

29 Cannon os Bombs, de, Stones de whom 
fung for Gard. a * Na 5 NE bas 
fs thro al Hive 8 Rs 8 7 gs 5 
e, d. bk 5 Ground Was Horizontal. BU 
File Ground (Ne 2) deſeended, the Ball 
Would ves ine ko 80 on in the! Cürde to! oe. 
b a, Oe. till it kek che Gtoustd! And if 
ic” Ground aſcended, ir muſte meet the 
Seto before ir came o d, \perha s at e, 3 
S (See N — J Lore: 2 240 tis 4h HORS - 
? Put in evefy of the t ree Caſes the Ball 
will move iH A Parabolaa. ont andy 
If a Part of half the Parabola Gig, hond 
end round pon GK at reſt, it would 
form a Concabe like a Bond- If ſuch a 
"oncave be made of Metal, and ve very well 
lliſh'd; and G g be abodt 18 Inches; and 


the Sun ſhining on this poliſh'd Concave be 
ſo turn d aboar, - that the Axis KG points to 
fem Sun'; all the Rays of Heat c coming from 

5 JS OE ; 15 / the | 


e rene as 1 
to melt Steez 4 ian left than a 


3 Bur dl Concav 
| henter den cher the fte, Metal Spares ne Tg 
hea 27 no vas nd? guns | 
The, Parabola might habe been i 1 
dy the Lee Lines, For drawing PR 
perpendicular to the Axis KA. And taking / 


þ- Points*L, M, N, O, Sc. at pleaſure, 5 

raiſing the Pi endi 1 Bi MN . 
Bas Find: x-third: continua. Proportions ET 
(as in the 15th Example of the Uſcof ixf 
Line of Lines tb che double of AK; 


eien id oidue nie e loc e 


4 7 a — 
5 Pe Iv Fat 9 Ne vn N 8 88 Nay TS C $393 I? 


. bs * 12 
, ne A IE b HE | 
10 1295 Eharecy 4 ae 11 a C33 


oy SIRE: © + 


c f 4 * 1 5 TE 2 ; of K Ng, i 1 Db: N +5 : * 3h 7 1 1 * D 3 
5 wk 1508 1 p . T4 fy 4 7 
| will wives thoſe Points i in che Curve. e 
3 * | 7 
$a% wo SF £5, " . N * 2 75 3 7 
25 1 0 4 4 "49 e AT $5 wrt; 147 3 1 Mk 5 es | A * W i 
80 2 
4 Th Parabola-alſo ma dai A b. 
3 44 © * 127 5 
any div ines. Bur the 
J b * 
ha F * F 
here ed I recommend as he beſt, -, OM 
x » 7 
* * PEEL Wd Wk 1 DI Pb 3; 8 12 A To 7 r 2 Be: ot 75 3 2 5 1 1 
"i; . Bi. 45 1 5 5 EN - 5 We” 3 % 7% 4 we j + 8&8 7 KN x ; 4; * 5 ed 
1 N I, +3 5% 7 5 49? 3 "i 1 r BOY 8 Ws 95 7 3 * © 7 0 . 4's S : 5 * Ih . of 
Ry. 2 OILS 12. 3 3 FA FE N ELLIS 25. "HE 5 WIS YA by 25 . ” Ft 
m4, e . 5 > 
HY 9 . N IS 1 a - 1 Fey TL I WA. 
PEI LA | « * L 42 
1 12 & 1 # : * 1 , 15 / * 7 — 
, bs 1 
% 
0 
* ö ! 


- 
<, . 
T 0 * 2 q 
> * 
2 8 8 
52 1 "=D 5 5) ney * 
ay 2 85 het 


— Metal, 
Form than any 
farmed byothe Rewarion: 1 the 
Damen + 0-18 Ho on OA gd 
ontiteoiq 28. 8 0 VE, 4 ed wire 20. 2 

3 | ; 


Jer Will the ni umferegnce' 
de Cireld F Tels, Which — * 
to Z aff | to 2. JThvide 
8 reumftren- as” Wer of qual 
arts, the more the better, ſup 2 1 in 4 
Points BCODBFGHIKLMN; and divide 
the half5Ba& BZ into the like: Number of 
hual Parts.) Tel B, C N 87 2 
| ines para ſol 0 n ö 
ay BO, BFH BO, BR, — Pogo N 
to 7, from M AO mn, L. . 753 K 
to k, Le And do goo fame on. the ocher 
15 2 ry gz d, Drs alta the Gate 
of the dich en erz I ie et : 
if wes Curve be inverted; as in Numb. 2. 
and a Body deſcends” from fond. 
"Ry its own 1 Gravity, t to" 1 '4 bee | 
2 95 * 


mlball be ul, rh "OF 
| Eyes go 5 Fore, $54 ws Ar A eg} [ney 5591 
a. Hart men Thy. a rad , 3 we 
2 r Gif "bl ret 


6 5525 g e ai yt a! 5 4 b * 
, A e TOE 422 1 0 N Ti Tia PHE gr 
I N 2 IV; as; 73 25 b enn 22 5 NN 
| a A e 9 2667 We 1 6M e 
MAT 51 1 Kn 3 t cly % 
IT DEF ork. "TRAY 8 N JO : Wy 3 * 
50 —5 00 HO $34 DT > = N 
N 1 ql. e %; $45, of 
» 38x) Wi Ig 8 OT 5 Ur teh r . 
2 1 ga : tht R 
| grins i Tak 855 zonen 
Siet Borg 7:8 5 
r will 9 les 155 if it went =q 
8 leſs than if it went in 
Lite ee cent: Lage 1 . 
— Dates in cho Vertex IJ and made Parts . 


Mg alle projngk i — a of — 
P an another 2 and Af Plates 
in che Form of thoſe crac noked Lines, 
wieragthe equal 

crooked Line'BQ, courhod/ from 'the 
; Point 


= E 


2 
he -—— 
1 


EI 


5 * 


. *- 


F 
| 
1 
| 
| 


. 


— 


* 


5 


: I ſay "thats — — 2 
— the Cycloid PB; and all the . 
brations, —— long or ſhort, ſſ per- 
form d in the ſame time * therefore it is 
| ad the Tfochronal Curve... a 7 
This Curve may be e 3 by 
4 Nail in a Coach Wheel. Firſt let the 
Wheel touch the Ground at æ, and let it row 
towards great 2. By that time that is car- 
ried forward ſo that 2 Center be 8, the Nail 
Nb be raiſed to h; and have deſcrib d the 
Arch zh. And when the Center is come. to 
2 the Nail # will be at the Top A,/abd 
will have deſcrib d the Curve 2A. ＋ he 
Wheel going ſtill on till its Center comes ow u, 
the Nail # will touch the Ground at 2; 
have deſcrib d the Curve Z HZ. And _— 
| Circumference of the Wheel or generating 
Circle would have meaſur d out Z Zz the Baſe 
of the Curve! © And ſo the Baſe of the Curve | 
A MITES to the Circumferdnee of the genera- 
5 Circle i ii gary 55 3. 1 _— old. . 
055 afk the Wheel ſhould continue xhus to rom 
on ad inſinitun, an Infinity: of ſich-crooked 
Arches would be deſeribsa;; Which all con- 
ider d together, is but the ſame, Curve con- 
_ tinn'd;/ and ſo tliis Curve by: Mathemaricians | 
is ſaid to be a Line of the infinite C Order; fort 
may be en. right Line into an 10 wy 
of Points“ I io 27714 48000 vit -otis hos 
No Algebraick. Equation, can expreſa the 
13 of its Ordinate to its Abſciſa; 3 there - 
fore it is call d a Nanſcendent Curve. And 


| norvichſtinding * its Area is comparable 
with / 


— 
* 


rating Circle, nd is 
ar ere And there 
t or & 0 it, but what ma 
pz — ad” Hah 50 Part of the Circle. 
= alPc tions of it are actually quare- | 
 ablebyrig r is AH, A&B; 5 
adins, and AB with . 
bete a tho right Lines 

gn d equal to the Auel Circles; yet _ 
TH no Arch, of this Curve, notwithſtanding i its 
_ Superiority which we cannot aſſign a right 
| e For e Ale) Pr 
_ the Cycloid taden from A che Vertex, is 
equal to twice AL the Chord in the generating 
Circle, whoſe End falls in the Ordinate e E 

itontlmt etre of the Cycloid. And fo.the 

_ 2whole»Gydoidali Curve Line 2 N Z. is equal 


20 4 Diafhetens of the generating Circle. l 
Me ICT gi Oren Cog" 772. BEL rpg . 


* 5 To ſolve. by-che ings of Sed 

| and Geographical Problem z 
Me Fr + hon Fe a of 'two Places, 8 4 

a heir | Pier [es of Le Lene ef t find 


2 
| . Le — be:;of. 3 
Latitude f 52 N, and of Þ KN 11 
in the Latitude 8 40 N; thein Di 
. of Louginad6claas 7h . 1114 


no 


With any Radius (See the To 8 


de 2 Circle NP $0, draw 
and lay the Chord of 90 og Be 7 5 
draw E G * 1. the Chor 0 of 
Lean 4. ti uc 


N £ * * . * N 
3 N k 0 1 Bo oh : + MY. we 
"PF: — 9 88 as no; BE: ok RS thus 2 2 on rr 
1 2 I ns SEES I > y . * 4 * Wu 
wy 5 7 KS; PS * k — * 135. 3 
. 1 4 W . 
j 9 5 EE TOONS 
* * U 4 3, <4 
* — 9 * - - * A : 
e * 1 


* \ * N 4” 4 o wo 
— C * : ” 
C CTY '* 
| \ zh Pa : 2 
E 4 * » 9 15 
iy | : ? 5 N 
bs © B & - * * 8 b 

4 a 5 of 172 * Ee 24 ; 1 N 
3 : 23 e ey N l 151 4 f 


Fe * ir + XY r 8 Fa 99s . 
„ a Hei „5 l 600 Auf 15 825 17 
Ne 1 t W 
* 4 


Thc Reno oth. 4 


+ apt : 5 


vg 


N 9701 > 


$905 -. 5 279 9 


˖ 7 k : 7 4 r 5 f 
FY * E * % p ' * 
mA; Tai eee 
% N 4 — ws . : ; by 
5 * 


r d . §— ] 
9 . 2 


* 


* N 5 3 
44 ;* "WH 9 * 7h v6 — 
- 10¹ 2 2 . 
% 


: > 41 „ wy 1 20 + had 1 x 
Mg ARS @ot arte b il oy 
| 11 $29,757 03 FS 70 55 11 ae * 
18 BAN 2405 ni 5 15 Laine os Fes Eo” 
| * * rf : * Y 9 0 1 2 & * ; 
5 M WO ; * — ' a : 
A 23 ni D115 nt. eile Dit ene 8 


"And draw pF; wake Bp on het 
. parallel Radius. — taken mbe 2 


. cc 


WE 


T3 * 


9e Degrees 
41 FR 0 2 WE - 
1 call it p. Thee is Kel 


— 


— 
* 


„ 1 e ee 2 
n Diſtance-ughtz ——— 
: "the Chords. N Ja I) Sine #1.3 . 
e Aftronemii cal Problems are per- 
beormed after the fame Aare a when 
Rd _ *the'Latitudes of two Stars, wicht their Dif-. 
. ferences of Longitude ;-or the Declinati | 
"of two Stars wirh their Differences of Aſcer 
Hon are given 3 50 kind their Diſtance. N 
| nn OI SACS OLD DIL NS We” 2: 
1 5 1 oo ROE bas 4 82 OY 4 XVIII To 


— 


— 


. rs as. 2 — — CONV ap tote Rees 72 es * 
Py 
— 


* 
+. 
— 
5 
f 
I 
1 
2 
my 
= 


Peter the d ere, Wor 


A, 1 A * * 
* 4 5 1 8 UL AE f Wo 1 0 


* 


the Sine of 545 then is the Parallel 4 — 
ent AC; and the Paral- 


1 


30 the greater 


lel at 18 ment BC. Et 


2 — * 
t Ms 1 1 + 5 aut 41 . 5 * 2 x . 
b » s 1 | 4 6 #55, 81 | — 
„ bo SP $3 Pa . wo W uh S 1 3 n Bo 3 TE oh * 
TEC ore os 3h ISI ORD ga rrnts Pk PET £74. nol 
r r / , „ 1 x 


ws 1 2 


the Tangents, and. carts, +. * 


$58 „ SAKE. FVV 
3 7 Lek 8 95 2 By 8 12 Ar (ED 75 4 J * 5 3 . 3 
1 OE 7 4 5 X 8 27 8 


* 


N BRE are two Lines of . 


4 


gents on the Sector, one (like the 
| Chords) beginning at the Center, 

n and running to 45 Degrees, where 
it is equal to the Radius, as is demonſtrated 


in the 3d Chapter: r other which 1 al 


% 
* 


0 


the upper Tangents, beginning with 45. 
DEE Gwhich therefore is the Radius) at 


are ee n. "Make ABA 


# % > 
Y * = 
- * 2 * 1 
2 me ws 
1 eh Ap 
1 St 2 y 
; NaF * Lo? 
— 0 3 
2 \ 
£ 4 
7 7 85 


* 


F 


—— — 


— 0. 


. 


S 
— x— — — 


©] 


OY 


GH 


—— renal —ͤ—ũ— — —. 
, / 


— 3 - 
—_— TIE 


r tn & 
ee - a 
7 2 "4 


3 y — 
— - p 


OR 


9 


E_<RTR—— RR 
n - — 5 _ — 
— — 25 


r 
a C 


any Radius within the Com) 
„„ EW cave. oo ] 


. 5 : 5 : 1 For 1 ny fo the rome Fi * 4 96 — | 5 ©" — 4 
| Line; to fend the mon. of ( 37 1 55 any 
= De 1 
1 7 
i | 
| AM : ta | 
{ f | ; *. 922 11 
5 5 : 
i . ; n i 60 
= | 5 | 
14 N .the Radius 
FR OY 
% * 1 2 7 ay 71 * ; 


Py 


e Tangent (c * being given 
z. I 5) a Yeu Number of Degrees; to 
. Mike (CD) the Tangent given a Parallel 
| at (3/L 150 the Degrees given; and then 


will the Parallel at 45 be the Radius ſought. | 


* * £ 8 Fo 1 3 o . 12 x] 2 r 4 * 


. * D > * * 


„III. A Tangent (CD). and the Radius 
'AB) being given; to find the Degrees 0 
5 Wm to that Tangent. e e c 
Make the gi $i ven Radius: (AB) a Parallel at 
. 43 ; then the Tangent (CD) carry along 
| >". Lines il it becomes a Parallel; "that l 
: Fade rin SF, . | n 


5 5 


Tangent (Co 
don account of the leſſer cru 


* 
n 
85 N 85 22 15 9 33 


(EF) bein Siven; z to 4 
ſwering to this 1 , 
Make the Radius ( 
and then the Tangent ( carried along the 


* 


— . eo ones nn or 


F * 
4 


wit e Kas > K) being 
find the i of G57 2 * Wer 


2 


7 
l 


N * 1 Rn} 115 oY 8 228 _ CORE: 7 IS OE 5 22 15 pf, 1 21 
ä aN 1 0 4 turkey” Nad 5 7 


| 1 ann. bo 
4H 4 


— am 
* 
5 


: 
of A 
1 *. 
a Y . 9 £ = > 8 13 K . k 2 \ 
N £ 3 bo ? PPP ain . x: 92 
> 7 E f x WE $5 n Fl . ba £ a 
5 5 f . > « ; x 1 "= E 5 Vai 
1 * - = Mos > x : * 
, 0 X s far 1 i, * e o Ayres. ics on 2 
| KR of Secants. 1 | 


F Make 0 f the Radius a Parallel at „ 
= B ini of the Diviſions ;/ that” ks, ae the | 85 
= 7 -- * Sant at o Des” and de Parallel,'a | 
| (577) the Day Vale Fog! give. UM the | 
3 \M ecant required. TP RS OOTg 


VIII. A Secaft (IA) an % Nie cel. 
reſponding Degree being given; to find the 


1 "Mak 8 ke (LM) the Secant a Parallel at (G57 
| the Degrees given; and the Parallel at O Pe- 


WY 244 


OW 7h x5 5 
8 Re = WE 5 


grees will be the Radius ſou aht. nee Be 
wo > The Ratiug (Ik) 4558 the" Secant 


* 


1 (LM). being given; to find the Degrees TY | | 
Ml ſwering to that Secant. a 8 
Make (IK) the Radius a Parallel at Thu - 
1 grees; and carry (LW) the Secant along the 
| Lines until it becomes a Parallel; | which will | 
55 at (57) the Degrees WER. . 5 ge ge | 


| 3-4 Ws is to te obſer? a, at" as 726 crural Ra. 


dius of this Line of upper Tangeits, and alſo of "2 
the Secants, were made but to 5 Part of the 
1 Line 


4 


miently ;; 

Se. 44737 and 
5 Inches. and which is tbe 

3 Ratins that dee Secants and A 
 Tangents (can ſimply be applied t0'; ani ſo the "| 
greateſt Circle that they: can fimply be applied . 
Toy #5:4bat :whoſe Diameter ig equal i the; * 
engib the Line of Lines; viz. 1 r-Inches. „ 


Li 


— 
0 


— 


n 


— 


WOE: — 


0 * * 1 ö * 
js $8 . . * 1 $3; Ns 1 : * N LS 9 5 * OY ©) mY de 15 2 5 A 8 * 25 - 1 By No 2 : 


Had it been made much larger, there bad 
RE /[e of the upper Degrees; | ne 
4 ma 9 bo eſs, übe Det Tens. | 5 
would have been greater than the Gin. 
But tho the Tangents and Secants reach but © 
to Hittle more than 75 Degrees, ſuppoſe. to u, 0 
Yer by. the ſame Sector the Tangent and Secant „ 


— 


—_  —  —— ⏑ 


A " - — 
. «i 1 7 
Set F ** N 7 " x "Re. 95 „ 88 * { , — 
= FV SA Fa bg f 
* 75 75 + by * k £$ 2 J * N w + x” 2 4 + | 


X. To find the; 


Tangent Ke (82® * a 
grees above 56, not eee | : 
(83) che middle Degree between 16 and 90. | 
From go ſubtract. (82 the ww =} 
from (82) the, Degrees given, ſubtract. ©. 1 
the preceding Remainder; and there will be ü 4 
left 74: Then the Sum — the Tangent and — 
Secant of (79), this laſt Reſult will de the 
Tangent of (82) ſought. A i : ns, ted Mt 2 N 8 ; f 


0 5 E. * 1 
* 9 


J 


«> 5 * >; y * 


th A 1 of 1605 any Numbad ad „ 5 
being given; to find the Secant of 


Complement of (82) Ba given Degrees to | 
e 4 „ OO? 


—— —— 


— ters WY * 


. 


—— ey a 
* 4 4 * 


8, the Tangent and Secant of 84 m 


23 5 


. Ky Fo 
* Mate, 


gone . 
869. And Hes dos 8. 
_ half 1. e. 2; you" have the Secaint” of 8 
N. 11. In like manner ou 

ceed to find the Tangent 


89, 9 E Keg 


5 *; Fog 1 v6 4 $97 
1 1 3 4 EN 


| XII. To, find the Tangent and. Secant of 
Number of ond the Leng 
of the Sector ; ſuppo N 
. K. 890 from 9D, and there remains 5 
iR you had Sotben the Tangent And Secant of - 
84, the Tangent and Secant of 8% w 
have been gotten (by N. 10. and 
But 84 is not on the Sector. 
Take 84 from 90, and there remains. 63 
tale 6 From 84, and there is left 78. Now, 
you had gotten the Tangent and Secant ue 
had by the roth and rxth.” But if 78 be not 


** 


; * 4 
n e 
7 1 * ” * * 
NH F ; * 5 : ; 5 Kot 


P 


| on the SeQor : "A . 1 1285 , ,, 
Take 48 fron 9e, and chicks remains 123 
take 12 from 78, and there is left 66; hoſe 
Tangent and Secant are on _ Sector. Wo 
Therefore by N. 10. and xr.) from the 
Tangent and Secant of 66, ydu may find' the 


And from the Tangem and Secant of 48, 

you may find the Tahgen and Secant of 84. 
a N 5 * RS FC 

7 . / : | 


21011 oo . 


&y 


Yip i ER #1 bs | 3 
3 I; "430 e 


? 


9 2 * . 155 3 F # $16.4 


2 


do make the Radius on the Dae or — 1 ill 
TFangenta quite 6 Inches But this Defect may „ 
be very eaſily cured by the Sines and: the '" 

| lower: Fangents. For let it be requir i 
find the Tangent and 'Secant-of 65\Degrets, . - 1 

| on Randi e — ene Enches a 1 
5 el at angent of (25 a 1 
ment of (65) the Degrees given: Then the 6 i 


2 


IR 
— OR 


Parallel at 45' gives the Fangent fought. - /{; : 
Make 6 Inches à Parallel at the Sine * _ 
= H owe ran of: (65) the: 
f ——————— is the 
In like manner the 


had ib leſſer ä — e: | 
Radius of 3 Inches may be had the Tangent 
and Secant to 82 - at one opening 
of the Sector. And 2 Inches will ſuffice 
you may have the Tangent 

85 Degrees at one opening of 

| - the-Sedtor: For make 2 Inches a Parallebom 
0 the Sines at 5 Degrees the Complement: og 

85 and then the Parallel at 90 is the Secanr 

| ſought. And make = Inches a Parallel an 
| the Tangents at 8, chien the Parallel 
J at 45 is the Tangent of 85 ſought. And the 
Converſe of thele, viz; the finding of the De- 

D . grow anſwering to a Tangent or Secant when 

. the Radius given is greater than the Radius 


| | © Ga | . 


ti 
f 

i 

| 

[ 

\ 


— 
- x 
3 
£ | 
* 
_ A 
5 C. * 
N * 
— — 
Fd 
+ 
5 1 = — < N 5 - 
* — 
bo £ 
* 
” 5 
— * 4 : 
1 1 1 
*. 1 os 
. . A 4 5 8 * 1 
* % * x 7 * 1 
8 * » 5 1 i 4 
1 : : or & [3 88 8 re 


— WD See mn eo ge, = > BA AI 


4 
x 
5 
L 
. 


| yon dry yr of the. Þ 


50 N; and Difference of Longitude 12%. 


Bor make the given Tangent aan 
45 O the lower Tangents; and where nog 
given Radius is a Parallel on the F 
you have the Complement of the 
Sought. Or make the given Secant 
on the Sines at go; and where t > Swen 
Radius i is a Parallel on the sines yon have ths 
Complement of the Degrees ſought. 
Therefore the Degrees anſwering . 
ngent or Secant not longer thari 23 Inches 
ius given leſs than them; may 

| y remention d Sector. Or, 
> Laſtly, I the Secant or Tangent, and 
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gents; the Parallel at the Tangent of the 
es is the Radius 
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If RY be perpendicular to the Surface of the 
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be Equilateral. I the Plates are perpendicu- 
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R inclin'd to it; the Hype bola's 5 
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XVI. To! :deGribe. this true Ses Chat, 5 
mcrinideoall'@: Mripbis or Mercator's. N 
let the Example be om the Lat rude Or 4 
to the Latitude of 55 Degrees. 

Open the Sector ſo that tbe Diſtance of el th 0 . 
Begiüming of the Secants may repreſent one 1 
Degree of Longitude: And having drawn 
AM (Fig. 37.) to repreſent che Parallel of 
45 Degrees; lay on it tlie afbreſaid Diſtance; - 
(vi z. [be Parallel at 45 fröm A to B, from 
B to C, from C to D, 3 as you pleaſe; 
And draw A X hat right Angles to A B. 
The Sector open d as before; take the Paral- | 
lel Secant of 45 42, and lay'ir from A to Nñ 
and the Parallel at "46 5, and AO oor | 
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tin h, Extend Ele: e Compaſſes 0 the ert 
Number to the ſecond; and the ſame Extent 
laid the ſame Way, will reach fr f 7 che third 
to the Anſw er 
NB. By the fame” Way, 15 Wan a "MY 
che Compaſſes, open'd from the firſt to the 
ſecond, was from the Left-Hand to the 
Right, that is upwards, then they ſhould be 
applied from the Left to the Ri ght for the 
Anſwer. And on the other hand ; - if the 
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Parts make F 511.3 and FE 123; and 
Oy DE; 80 is "he! Triangle protracted! ; 
An 


g, dhe * 


e An 2 E. And" then as bene 4 


4 


! 


EY Sos. _ * Sides c 
Di erence, as the Tangent of half 
their oppoſite Angles. is to 15 
Dit ir Difference. I 0 
ample th on le F being 
the Angles. at ! 


. 37 L 30“ | 
2505 's, "the = ference of the Sides poke 
| the Fangents,. will be a Parallel at 
L 30ʃ, which is th half Difference. But 
the half! HGH, C17 ag added to o the 


71 0 ee from chehalfSum 0 37 of 8455 
leaves (20f), thelefſer Angle E. And now by 
1, Caſe, the third Side DE may — 
But you may, obſerve, that w hen 

che half Sum of the oppoſite. Angles is more 
chan 45 Degrees; and the Difference 


proves, left egrees, it will be 
| troubleſome to orm it by che Sector; 


ines. But this Inconvenience 1s. very we 
cured by he 1 5 the Artificial ons. 
75 the third. Side . bu wary 2 without R 


158 9 5 5 
coune (gon the Linen on * 128 


—— 


tent from 1 5 5 : 


Tangent of (17 300 0 heir BED? eren & 
as before.” And ⁰ as before the a of BD is 


* —— ecti.m———_ — e_——_ 
— — 5 _ p 4 
* 


unknown Angles upwards” 
gent of 45 Degrees. In which Caſe, 


be bis 


By the Ale l. Line "I 
{3 C6. feat: M EEE * GT 1 
DNS "hs Ts Proportion the Et. * 
3 on the Numbers t. 


will reach fem die Tangent, cs SS, 
the half Gin BF ths 16 5 | 
1 


£59, and E 20% The Third i ound 
by the lat Del er ed ITT 
The Croſs , {nn iere do __ 


If the Sum of the unknown dete i 
more than 45 Degrees, and their Di 
proves to be fewer, then the Extent 8 
the Sum of the Sides to the Difference of the 
Sides, will reach from the half Sum of the 
ond the TW 


pe keeping the ſame Opening, bring 
the upper Point back to A5 then keep the 
other where it reſts, and bring the. Point 
which was plac d ar 45, to the Tangent '6f | 
the half Sum. Now lay "this laſt Extent from 
45 downwards, and $a vill 1 the Tan- 


gent of the Degrees ſought: e 2 Let it pe 


as go to 30, ſo the Tangent of 55 to ano- 


ther Tangent. Then the Extent from 90 ön 


the Numbers to 30, will reach from the 
Tangent upwards beyond 45. But this 
Diſtance” be eing laid from 45 downwards, 
keep, the lower Point fix d, and bring the 
Point to (the n "off 55Y "the Place 


| from 


Masta bemade;.and this dat Dictance 
reach from. 45 ) 1 | : | I. E 
ag 5 e d. hobloWs ws tes 

7 Is 


5 
1 
E 
. 
12 
85 
25 


be E 16 gef? will elt 
N the Tangent of 25> 0 280 beyond 4, 

that: i, to a Pangent greater tan 49 : Wie 
this openi p bring one Point to A here this 


28% 0! bro A ihir Laſt — from 45 e 
and it will reach in the upper or inverted 
Tangents; td the Tangent A5, the Anſwer. 
Ahe Rkaſen of Wis: tion is this: 
The upper une of Tangents ſnould have 
bern concrir dns continued beyond 4 $:right 

forwards. ': But becauſe the Diviſions would 
habe fallen beyond 45 upwards, in the fame | 
| OY that they fall under 47 the contrary 
to avoid Incumbrance and Charge, 
te 3 Line is number d d backwards, but 5 
with the upper Number. But om ende 
| — — Figures above 45 increaſe 
towards the Left-Hand, and ſo they muſt be 
accounted upwatds: from the Right to the 
Left, and downvards-fron the Left'to the 5 
ine en erat at n 8 
Again, in our laſt Exainile the Arten 
from 30 to 90 reaches from 25. 280 beyond- © 
45- Let (in Fig following) 255 28 be 
denoted by A, 45 by C, and the Brent b 5, 
Ab. Now it's evident that if the Tangent 
i b ad 


#S 44 


— — 
= . — — — = = 2 
9 28 3. 4 
—_ OG + RUB WL Io. = 


pal” 


— 


i 
Hi 
BM 


- — 


S — he Dung | 
they are old backwatds:;; conſequen 
ae: Point "there de Anſwer wilt de 


BE It TI 1 2 als fog. hae he . F; 5 


Be 91 5 TY. 15 
2 ©: " bog 0. Shogtt T $4.1 1 
528 far 8 is aboye-:it: - Tharelate 
C laid from C to B gives at g g the 
| huge wes But becauſe I cams on-conpenicntly 
HED re C:#, h falling off the! Rule, I lay 
from C to d, and — bur A which is 
equal to C b, N it from G to BN A 
ſo; gain the Anſwer; I ſaid Ad was: Cal 
0 CB, which iI thus appdr.: Dy eu 
Opetarion Cd was made fror the fame: E 
tent that A was, whence! Cd is. equal to 
Ab; and.by. taking away the en — 


AC, chere remains A d equal to C There 


fore A A may be-uſed inf ad of Cb. 5 53 
lt may be alſo obſervd, that if the 
Extent taken from the Numbers be greater 
then tae. Som r10 20, "1, dnd. $:1t00 
long for the Compaſles ; and this is to be 
applied from the Tangent of 45% upwards'or 
downwards, or the Sine of 90, that then 
the Diſtance from 10 to 1 may de neglected; 
and the remaining Diſtance applied from 
543“ on the Tangents, and from 3 U457 
on 5 Row towards „ will 

give the Tangent or Sine ſought: e. 
rh r bad, Sine | 
Then 


7 = nlp 1 


a +7 
paſt 


Rater . 
8 1 88 


bf, 2:43 89,5 OS... 
you. are, 50 take e he 
the 8 or on 


Extent ben 9 on 


| - 23 0 to a Zine Fab 45 15 or a 


78501 e the Co 3 
— 1 4 47 44 Fi * 
> .and. this 


rom the third Term, counted on 


— TY 


nme 


Eine of Nusbers, downnards.o to. Gf 8. 5 | 
ſought, to be eſteemed as tha, vit ere in a 


une Numbets below where it falls. 


the Proportion had been from, a Sine 


| below-5% 195% che Radius; take the Extent 


from the given Sine to 3. and it will | 
reach from the third Term Wa on the 


lewer Numbers upwards to * Ath ſought, 


bo be eam d 2s on a Line of f Numbers next 
abovs i ts > Stgas {4 Wh oy | 
And if it Were from the. ine of gows 
Sine ef Degrecs, a few more e Wag, 
691. oo, and- the Compa fles too ort 

the. RxtRHt from 158 45 to. 6%Los, wall 
reach from the third Term counted on the 
lower Line of Numbers upwards to the gth 
fought, to be eſteem d as on a Line of Num- 


| Hers next below where it falls. 


_ If ; it be as a Sine of 6 Loo to the Sine of 
'99®, ſo a Number to another fought. ;. 
may be as 6*L 09! to 545 ſo is the ira 
1 : . 


of 9e a ind 1 5 Numb rs n 
An I Extent will reach fon 57 5 


he sines, ro'the, Sine {6 vught: ou eee 
N 8 * V ol 62 + $ 2 enn! I of9 
14 * — * . "% BY 
js 8 e * 1 Aa the Site vf 9 tot he Sine 
T © 0 to 20.9 80k * * rolf e 
1 be the & of ; fo the Sine of 90 . 
= 2_ 'to . 5 eee bits offs mot 
#8 5 92580 he Sine of 90 to che See of be f | 
1 * deinen te ac en ee 


As the Sine of 6 to be Vino of 96% ſo 
18 63 to 60 5. ce DEL TOE DL v7 4 
As 59 Fis to 88015 8 15 chene of ge? 
to the Sine of '6*L 03%, _ deus n 8 wa n 
"TSS ee $455 [39s 
| What hath been faid intbele Obſerva ons 
8 of the upper and lower Tangents, when both. 
|} are in uſe together, may be applied to a Sine 
1 | and a Secant when uſed together. 
+ And what hath been ſaid of com the 
| Sine of 90 Degrees with a Sine le 5 
= very near to the Sine of 545; and el WU 
| paring, | the Tangent o 45 with a Tangent 
0 leſs, or little more than the Tangent -of 
543 may be applied to a Tan ent greater 
= little leſs than the Tangent" pb 84*E.T19, 
1 changing the Word upwards for 'downwards. 0 l 
3 Vnderſtand the Krogh 0 the. _Secant of . "4 


* nx The 
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at 1 make it 14, 
Al 12 Take 65, Al FE 123 
thoſe equal Farts in we Com 0 


2 


ER — 72 m. F. "Draw 


* 


* 
a * 1 — 
* i & - # 
. * F $ 5 ji 2 1 0 ; * 5 
C 4 : 
4 1 > 1 * * wo 1 ” 
k * . -” * 4 = ths y 1 #7 4 
* * . 8 by 
> 
* £ \ 
* 


riangle may be repreſented on 
the Sector; for count DF 65 
Lines, and 123 on the 
b take 145 in n the Compaſſes, and open 
the Sector till this Extent feaches from 65 
to 123 z-and then the Angle ut the Lines E 


8 * 
* 


e fg ee NO 


o 


fles, and = 


—— — — 


Lines make, is the 9 ; which, may. ; 
_ meaſured by the Precepts E | 1 
And the Angle may be W the ty 
5 following Proportions. As either of the 900 
adjacent to the ſonghit Angle (which call the 
- Baſe) is to the Sum of the other two Sides 

(which call Le 0; ſo is, the, Difference of 
. thoſe two, to a ourth. 


to the cp 1 2 5 Pg, then the 4 
Leg, is tö the Radius, or Sine of 90% as 
| the Half Je of the firſt and laſt 


— —————ä—ä———— ——— 
" 22 0 
* — ä K 


ity 


Yap, 


wa, 


Then add .and ſubtra& * firſt and laſt 

Terms in the, preceding Proportion; 0 and it 

Hllows, Ther 1 the Angle ſought b be a phe . ; 
er 


reater 3 


Sum 
Terms in the preceding Proportion, to the 


Sine of a Number of Degrees, which taken 


from 9o, ſhall leave the Angle, ſought ; un- 
leſs when the fourth Term, in the firſt Pro- 
portion, is greater than the firſt Term, and 


the Angle adjacent to the leſſer Leg is ſought: ' 


For in that Caſe the Degrees found” in the 


laſt Proportion, muſt be added to 90, and 
the Reſult will be the Angle ſought. \... 


In the preceding Example 

As the Baſe 123, is to the Suh of the 
Legs 210; fo is their Difference 80, to a 
fourth 136. 


"Therefore the Sein "of ite Eft nit laſt 


Terms, is 259 UL 5, and their Difference is 


13-5. Whence the half Sum is, 129175 


; and the half Difference 6L. 75. 


And becauſe the Angle ſSught | is ad jacent | 


to D F, the leſſer it is, As DPF (6 * 5 


K 137 * . 
2 l Mo is the half Dil — 


an ha the ih; | © Angle adj 
98 9 11 
Butz 12 ge roger nr 
at rhe 3 Sines running i 
1rig nes, ee 
found much eaſier: : IT 1: * 
159554 Ds. ·ð!un 510m coitus” TIE A185 
The Sidea-containing. the ſought y DE 635 
A eke e ns 
The Side oppoſite. to] the ſought 
Angle 1 W 6 eee iT 
"OOO I PILLOW Cy ire, Us" anche) 4 yy — 
The Sum of all he Sides. ae; 
Tr Nears of all the side — 
CSP ee, ITO men DOES x; 
"+. $18 2 44 OY 8 ent TR . 7 
Half theSuns of the Sides wanting, the 274 
by 6 rs E Lo Si 5 ach 15 Ty * 
341 0 18 Nu ide: 1 le 
The Extent on the Nawbete — the half 
Sum (166 2) to (E F 123). one of the con- 
taining Sides, will reach from the other con- 
taining Side, to a fourth; where hold the 


| Point unmov 'd, and extend the other Point 


. 


. by the oppoſite Side: And this ſecofid Extent 
will reach from the Beginning of the verſed 
) | Sus to (96®) the TOE F ane ah 


4K (905402. 33 4 


to (21 2) half the! Sum of the Sides leſſened | 


As 


—— 


- if => am on Sn 4 n — 2 ER 2 


FP 


5 and ſinee, by the Sector, the various C 


\ 
| 
0 


ral Bo ods 
=) ieee ni an Art üſcfül 40 W 
_ moſt all che practical Parts of Mathematicks, 


(as evidently appears from the Examples here 
laid down) are eonciſely and elegantly-ſolved, 


I have been more particulariy full to enem- 


plity and explain the Uſe of the Sector herein. 
1 believe alſo, by this Time the Reader 
does perceive; chat the Sector, as it is now 
made, is capable of performing all the more 
uſeful Problems required in common Life, 
with leſs Confuſion, more Speed and Exact- 
neſs, than by the 'old: Sectors, loaded” with 
Multitudes of Lines: And that the axtificial 
Lines, not dreamt of before the gteat In- 
vention of Logarithms, are 3 for 
theſe Operations, in all Caſes where propor- 
tional Numbers are concerned, than any 


other Lines that have been lad down on 


Inſtruments; and therefore were, with very 

great Judgment, cauſed to be it on the 
* And this will again appear in the 
Application of theſe artificial Lines, to Pro- 
blems in Geo raphy, N e "be, 
Aſtronomys'E ow 


. 5 
Ex. - 5 : X; #7 Fd 

5 8 520 4 
& 1 * ee f * S's . * 


1343-0 cls I h ails 35 V 


bacio S de 5 
: 
; - 
4 
: 
. 7 - 


ves, the ſpher _ 
Br ogy their Poles, 
Radius is the 


Radius 0 5 * Primitive: 


n 


. 
8 1 


Thro? the given Point, and the 
the primitive Circle, draw a right ob 
Then if che given Point be A on the —_— 
| i Circle, 


— — —  D— 


—— — — 


IS 14-1106 e TY CA. n Pas | 
Crete, the Point ſought will be c als on e 
itive prot ent if the gi * a ; 


En b. ag opened to the Radius E A, : 
| 1 E B on the Fangents: Then lay the 
Tangent of 'the \Complement of Ws from 
i 'to' D, and-thew'D: is the Point. N 


rx 8 £7 AG} I * 0 5 N 8 4 EW 
II. To draw a great Ci nl hrough H., B 
. given Points. By the pr find a 


Pojnt (D) didmetrically ng to 900 either 
of- thoſe” given; and then thro the three 
Points A, B, C, "deſcribe the Periphery of a 
Cittl and it 18 _ 2 Es Fn. N ie 


* : 


9134 DAB; 27 ea ; 

III. * great Ci ele being given, 10 fd! its 
Poles: And a Pele being ven, td deſcribe 
the great Circle. 1. If d b Citele given be 
the Primitiye, its Center is its Pole. 2. If 
the Circle be a fight one, as A D C, its Poles - 
are found by — ng of the Chord of 90 
from A or C, the Points where the right 
Circle meets the Primitive, to the Points H 
and G on the Primitive. 3. Therefore, if 
a Point G or H is the Pole of a 8 lay 
the Chord of 90 from G or H, to A and 
C, and draw the right Line A DG; it is the 
Repreſentative of the Circle required, 4 If 
the Circle be an oblique one, as A B ©, 


ſubtract 
meaſure BD on the Tangents Tos ? 


the Degrees 12 from 7 45 55 and lay the Tan- 
ber of the ps from Do z 


Sum 


— 


„K be the Pole | / 1 5 
| * 


C dhe, peed 


d at right 
4 * mY, 2 — 


2 þ TY f 3 2 
4 5 nd 2 * 5 
* » j 4 5 ” FRE” * 
; . ; 5 3 Fl 2 > Þ 4 4 
5 1 $ +5 "Iz 
8 a Fs. 5 F 74a g 
L . ö 1 * 27 e > x 
Hard ; : 78 , AS! 
Cf by 1 o ** = A . 
TE: . : 1 $ . 2 * „ 0 4 
% 4 * 4 2 * 5 * 
SW * 4 n W797 4 2 ry 5 ys 
* 8 tht £ 4 7 8 n 8 
£4 x . ; 39 2 l . F 2 13 23 8 


TN and lay hb Tang, of 8 the De- 
grees of DE, to DF.; fo will F be the Center 
of the Circle ſought, and it muſt paſs thro' C 
and A: ſo the Circle ABC may be deſcribed, 
which is that ſought. 6. If the Tangent had 
fallen off the Sector, or if the Radius of the 
Circle had been greater than the upper Tan- 

ts could be opened to ; from C, with the 
Radius CD, deſcribe the Arch D L; and lay 
13 2 of the Eh hal from. 15 to 


- 9 
8 


rt 


3 ” 


0 as p 8 

- Primitive: Then by n. 1. find E, at 

„ diametrically oppoſite to it, Ae i 

' rhe other Pole to this Circle; Gn 

Grcle may be Cs as in the * 
- this Ns Eg; 


IV. To ad any given WY: . on 

a given Circle, and from a given Point there- 
in, to lay off any aſſigned Degrees, towards 
aſſigned Parts. a e 6 ven Circle be the 
' Primitive, [Arches are gg. ec and Degrees 
laid off by the Chords. 2. If the given Circle 
be (GK) ari ht one, and one End of the 


n to | be ne ran is walk fic 9 of 1 ro 
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Pfiigitivs; e GE H a GK mate 05 
the Tangents (with the Radius of the Primi- 

tive) will give Half the Degrees of G H and 
G K, and theſe doubled the Degrees of GH 
and GK: But neither of the Extremities 
were the center of che Primitive Fu of the 


55 WO. 


: Econ on the ebe ab Diſtances be thoſs N 
Ends, F and K and H, from the Center G, 


and the en e 155 e e 


Half the Degrees ef) Pf p ; F and othe Down 


ble of the 4D Durs; gives the 


requir'd; ., Therefore, tolay off any Niwws 
ber of Degrees: If Som the Center, lay off 
the Tangent of half thoſe Degrees. If the 

given Point be not the Center, meaſure its 

iſtance from the Center on the Tangents in 
3 And the Sum and Difference of 
theſe Degrees, and half the Degrees to be 
laid off, are to bo laid off from the Center by 
the Tangents, towards the given Point, if 
the Part F K, to be laid off, be requir d con- 
trary ways to the Center; or if EE, the Part 
to be laid off, be leſs than P G, the Diſtance 
of F from the Center. But, on the other 
Side of the Center, if FG, the Part to be 
laid off towards the Center, be greater than 
the Diſtance of the given Point E, from G 
the Center. 5 If half the Degrees to be laid off 


from P, >” be fork Þ than the Degrees of 
the Tangent FG; "then FG i is ä leſs | 2 


greater 
than the Arch to be laid off. 5. To meaſure 
N or N ** * an oblique Circle, 


Or 


* 


F (to N, I., O the Extremities of the Arch 2 YJ 


ne and fo: my NL a and 
| 1 56's 5 Hen 10 20 ey Wt th 


7 
| 
f 
1 


; 7 158 1 
or of any 7 general: Find its Pole P- 
within the Primitive, a lay a Ruler fem 


and it will meet the Primitive in the Points 
R, Q, 8; then will RQ, and Qs on the 
Ch ls, meaſure IL N and NO. 6: On A, 
or any Circle whatſoever, from a given Point 
N, to lay off any aſſigned Number of De- 


Srees, e 56. Firſt find FE, its = 


lay a Ruler from F to N, it will meet 
Primitive in Qʒ then by che Chords la 
from 2 to R, and from Qt. S; and ay il 
* fro F to Rand 8, it will croſs AD 
d LN a 0 


Joy great - Circle. given ad at any apt 
Diſtance from its Pole. 4 1. If the great Cir- 
cle be the Primitive (and the — Circle is 


at 56, or any other aſſigned Piſtance from 


its Pole) take the Tangent of (28) Half the 
aſſigned Diſtance, and from A, the Center of 


the Primitive, deſcribe G H IK, and it is the 


Parallel required. 2. H the great Circle be 


(BD) a right one, whoſe: Pole is E, from 


hence the leſſer Circle is to be (30? „ U 
any aſſigned Diſtance, lay from the Chords 
(30 the aſſigned Diftanse from (E) the 
Pole, to P and Q. Then with the 9 
of PE, or QE, deſcribe Arches cutting on 

anothet: in Oz (or the Point O may be found 
by laying the Secant of 30 from A) and from 
O, with the ſame Diſtance, deſcribe the Cir 


cle PQ, and it will be. that required. 3. * 
| 5 e 
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Sus is deſcribed lie to B 3 f D, at 1 2 4 
Diſtance tom that Pole I for L. Ln are 


= each made 1055, and from r, the OE, 


between's and u, 8 181 is! deſeribed. 


VI. To a given great Circle, to draw an- 
ther at right Angles, thro a Point given, ei- 
ther on it, or off it. 1. Let the given great 
Circle be (A EB K) the "i 3g and the 
given Point be (E) on the Primitive, or MW. 
off it. Draw a right Circle (NC, or EC). 
thro the given Point, and the Center of the 
ee Ken If B, or Bt O, is the great 
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Circle l 2. If the given Circle be 
AC, a right one, and the given Point be 
(W on it, or CW) off it. (By the III. of this 
Chapter) find (E, K) its Poles; and through 
thoſe Poles, and the given Point, draw the 
Circumference of a Circle, and it is that re- 
quired. 3. If the Circle be (AGB), an ob- 
lique one, "ag the given Point be (L) on it, 
or (F) off it : Find Ma the Pole of (AG y 


and i it will Bs the 1 equi 
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the Morning Hours; * thoſe, . $, the 
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the two Tropicks. " Firſt, The Tropick of 
Cancer is 66 Yo! diſtant from the Pole, 
and the Complement of the Latitude 388 
30⁰ their Sum is 12052; and their Difference 
is 28. Therefore lay the Tangent of half 
289 from C to S, and the Tangent of 
half 1035 from C' to K. Then find the 
Middle 55 SK, which is L; from L, with 
the Diſtance I. 5 deſcribe M SN, and it i is 
the Parallel - uired. Alſo the Tropick of 
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38 and the Complement of the La- 
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deſcribed; But you may obſerve, that, if 
this projection had been made for any Place 
in the Torrid Zone, ſuppoſe for the Latitude 
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it is evident, that this Line is two Lines of 
Tangents, running upwards and downwards 


from the Middle, numbered III. but reduc d 
to Time. 3 
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of te Line: And;{o FA any other Degree. 


But the ſame Line may be thus conſtru - 


Red by the Tables of natural Sin and the, 
Line of 2 on the Sector. . 1 | 


The natural Sine of 350 is 573 57645 which 


ſought among the Tangents, gives 29*L 50, 


and the natural Sine 29 U 50 1 4994787. 
Open the Sector till the Line of Hours is a 
TOR to ral Mes Line of. wit; Ang: 
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Line of 12. Croſs it at right Angles by AB, 

and it gives the Hour Lines of 6 and 6. Take 
from the Line of Latitudes, the Latitude of 
the Flace, ſuppole that of London 5x A N; and 


e lay 


r 


: W 0 Clock 8 from C 
to A and B. Take the whole Line of Hours 5 


in your Compaſſes, and one Foot in B, or 
1 the other about till it falls in N 


Meridian, as here in D; and draw BA. A 5 


DB. and on DPA; DB, transfer the Divi- 


ſions from the Line of Hours... Then Lines. 


drawn from C thro thoſe Diviſions, will be 


the Hour Lines ſought.” The Stile meets the 
Plain in C, and. ſtanding over the, Meridian | 


C, XII, makes an Angle. with it of ST 25 


che Latitude of London. The Hours 4, $5: * 


before 6 in the Morning, and j & 8 after 6 in 
the Evening, are drawn by continuing their 


oppoſite Hour Lines 4, 5 in the Afternoon, | 
— 7, 8 in the Forenoon, beyond the Cen- 

In like manner may a direct South or 
North Dial be drawn, Kung abe Ter © 


that would be. uſeleſs. 


ally. . a ny . Dial. 
Let the Example be for a South Dial, de- 
clining. 20 Wel end, in che Latitude of 


51 + North. 


In order to this, there 3 are three Things 
tained by the artificial Sines and 'Tangents. 
If. The 1 from the sine of (51 H 


neceſſary, which may very readily be ob- 


the Latitude to the Sine of 90, will reach 


from the Tangent of (200) the Declination, 


to the Tangent of the Plain's Difference or 


LOI ans 9 


1693. 
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5 The Ektent from cap Site of 10 
to the. Sins of War the 8 of 
2487, the Plain's Di 
þ ko. oY Ja reach from the Tangent of 3 
the Complemetit of 8 1* 1) the 2 
the Tatigent of 33e © 48! the Seile Heh "Ry 

412113 - OS 4 433 
34% ThE Ext bet ce Nichts 4b [ak 
sine of the Stiles s Heiglit, wil reach from 


ference of Longitude, to the Tang 
Ver 10 the Sibſtile's ; Diſtance ron 
idian. FIC 4 85 | 


Nowò. becaule che _— i Des of 
Ponte is 24 L 5% which 

Time, is 10 40 neareſt; I perceive that the 
ä Subſtile falls between the one and two 
o Clock Hour Lines : And one Hour — 
taken away, in order to find the Hour I. Line, 
next to the Subſtile you hade leſt 10. 

Draw AC perpendicular to he Harun, 

to repreſent the 12 o' Clock Hour Line, 
With it from C make an Angle of 15% 713, 


the Tangent of '(24*L ny the Plain's Dit 


by the Line of Chords, by drawing the Line 


CB; and this muſt be to the right Hand, 
| becauſe the Declination is Weſtward. This 


CB is the ſubſtilar Line. Draw DCE per- 
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ffrenee of 8572 


uced to 


pendicular to CB; and from the Line of 


Latitudes, take 35 L 48“, the Stile's Height, 
and lay it from C to D. Take the whole 
Line of Hours in your Compaſſes, and with 
one Foot in D, turn the other about till it 
falls on the Subſtile C B, as here i in B, and 
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1 50 400, G and thro* theſe and 46 
|; ll cbe Mo Lines be drawn: And in like | 
manner might the Hatlfs and aer be laid 
down. 
For Example; The Plain? 3.0 Difterence of 
Longitude is x 40%, from which take . 
all the Hours, Hals, and Quarters, and 
there will be left 10“; to this add continu- 
ally 15 1 and you have 10, 24. - $5. 
1 100, i 25, Th 4o', c. to prick fr m the 
Line of ar on the Lines BD, E B. 
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And then Rr n, * theſe Points 

and C, are the Fj for the: Hours, Halfs, = 

| n Laſtly, the Stile muſt meet tbe 
Plain at Thy, Bo ma. 8 
an 515 t it of 3 55 8 


95 24 0 a * 2 © 1 ER gee, ©, Bo rt — 5 1 - . ee wa „ 2 1 * . : 
” *% 4 bY . 
10 1 f 1 F 
f * 
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1 7 FI aw t £ ai on 1 55 Dl in _ 
' Chapter, by the Line of Sines, and Lou 1 1 | 
Tangente, & c. And 2 yo. the þ ori | 9 
⁊ontal Dial. \ 13 


TIE A v I NG 8 18 Meridian Lint 
H A and croſs'd it at right Angles 
Nl the Line AB; take any conv 
He. Diſtance C D, and make it a 
parallel Sine of 90“. Then lay the Sine of 
the Latitude from C to A and B: And com- 
pleat the Rectangles A CDE, BCDF; the. 
Sector ſtill retaining the ſame O yy gy lay 
the Tangent of 155, 300, 45?, from A and 
B, to E and F. Now, making DE, or DF, = 
Radius, lay the Tangent of 155, 300, 452, 
from D on DE and DF. Laſtly, from C, 
thro' theſe. Points, draw Lines, and they 
will be the Hour Lines. In like-manner the 
Halfs and Quarters, or Minutes, may be 
laid down, wang according to the Pro- 
| *Portign | 
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| 245 k 1 — the declinin Dial. Hark, as 
in the laſt Chapter, prick d down the ſubſti : 

lar Line, take any convenient Diſtance from 

C thereon, as CB for the Radius; and croſs it 

at right Angles in B and C. Then make 

CB a paralleſ Radius on the Sines, and take 

the parallel Sine of 35 L 48 the Stile's 

Height, and lay it from B to D and E, and 

from C to F and G, and draw FD, 'GE, 3 
compleating the Rectangle DEG FP. Make 

DB, the Radius of a Line of Tangents. T "he 
Plain Difference of Longitude being 241. 
57%, take from it 159 as often as poſſible, and 
there will be left 9 8%; to this add 155 as 

often 


/ 


- 


: 1 68 1 
often as the Reſult will be leſs than: e, and 


ou will have 9 L 5%, 24% 1 . 77 | 
FT the Radius B D, take the Tangents of 


and lay them from B towards 
1 pros N 4 L 

NE 8 

4 7 


: 2dh. Take 95170 1 15, wad there 
is left 5®2L-2/; to this add 15*:continuall , 
as often as the Reſult will be leſs chan 45" 
and you will have;5*L 3/ 20% 3% * 380 . : 
Of theſe, to the former Radius B 

the Tangents: and lay them from B toward E. 


_ 4tbly. Make FD, or G6 ge and 
lay the T angents of the former Degrees, 
viz. of g*L 57, 24*L57', 39% 57', from 
G towards E: And the Tangents of the lat. 
ter Degrees, big. of 591 3 1 350 
ky from F towards D. 5 

Laib, 
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4 165 1 
ont; « - 5727 (es 1 $557 Aebi en 40 | 
4h Thro' aheſe| Tobit from. 6 ark . 
| Lines e . the Hour Eines. a 
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L 412 42455 \ BS: 'q Harig 2357 4 2 © 49 bn 55 
If you had a Mind to bring in the 
ters, you? muſt, from 24*L57, the. Plain' 
3L 45 as often: as poſſible, and then: you 
have left 2*L27'; to this add 3145 — 
tinually, as oſten as the Reſult will be leſs 
than 45, viz. 6% 12, 9 /, 13 , 
172% Cc. and lay N Tangents from 
B to D. Then ſubtract 2 C25 from 30 5 
2 there is left 1*®L 18; to e 
45 as before, 57 lay the Tangents of * 
Sums from B to E. The former alſo, with 
6E Radius, muſt be laid from G to E, and 
the latter from F to D, and ou will have 
Points/to draw the Hours, Halfs, and Quar- 
tervittiro?/ 20 
The ſame may be done from the Meridian, 
and without the Uſe of the ſubſtilar Line: 
But firſt you muſt find the Angle made by 
the 6 and the 12 o Clock Lines; thus the 
Extent on the Sines from tlie Radius, to the 
Sine of the Declination, will reach from the 
Tangent of che Latitude, to the Tangent of 
(23 16/0 the Complement of ee 
the Angle ſouggt. 
HFlaving drawn CE the LS 2 of 12 2 
make with the Chords the Angle ECD. (66 
440 equal to that made by the 12 and 6 Hour 
Tunes „And lay CD — the right Hand, 
becauſe the Peclination South-Weſt. With 
nent Radius, make CE: the er 
Tal 


of 0 09 the Complement of (200 ORE” De 
clination: And CN the Sine of (38 300 
the Complement of (51 2) the Latitude. 
. draw N G er wes to 0 1 nn wha 


a 4 : + 4 L - ; 7 8 
8 : g , 1 L F 0 . 
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| Compleat the e c D Gk; ; con- 
tinue GE till EH be equal to it; and draw 
from Ha Line parallel to C E. Make GE, 
12 EH, a Radius on a Line of Tangents; and 
y from E towards G and H, 1 55 and 30', 
10 the Hours of 10, 11, 1, 2. Alſo make 
DG Radius, and lay the Tangents of 185 
and zo, from D and H towards G and N, 
and wide H EK, as GN is divided, as far as 
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the Plain Gill bear it. And draw Lines from 
C to theſe ſeveral Diviſions, and alfo to the 


Angles G and H, and you have the Hour 


Lines required. The Sile is to form an An- 
gle, i236 berkeared as in hein et. 
Lou might have proceeded to lay down the 
- Halfs and Quarters, or, indeed, the Minutes, 
as in the firſt Example of this Chapter. | 10740 
Here hath been conſidered the Uſe. of the 
eder in drawing the Hour Lines on Dials, 


having the Pole conſiderably elevated above 


them: It remains to ſnew how, by the ſame 
Lines, to draw Dials. that are polar, or have 
the Pole very little elevated above them. 


Tbe Ex ſhall be for a full Eaſt Dial, 
in the Latitu Wenne N 
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right Angles to AB: And they may repr 


r SIP Ween» Ini on 


tor, 


draw right Lines at right Aygles * Equaz | 
"ail be the Lass es. The 
Stile muſt ſtand on DG, the 6 6 le 


15% 30, Ge. you would have drawn 


Co 190 1 
Draw the horisontal Line CB, and,; 
the Chords, make che Angle GEA (35 5 


the Complement of the Latitude; and A B 


will repreſent the Equator. Chuſe two Points, 
E and E, near the Extremities of A B, thro” 
which draw The Lines XI, XI z IV, dv, at 


ſent the Hours of 4 and 11 in the Morning. 
Make, by the Help. aß the Chords, the Angle 
EFG 232, and the Angle EBG 60D. Make 
E a Radius on the Sines, and lay the Sine 
of zoꝰ from. Ecto D, and draw DG. : Make 
Da Radius on the Tangents, and lay the 
Tangent of 15? from's.to's andy; and the 
Tangent of 30 from 6 to 4 and 8: Of 45? 
from 6 to 9. Make GD the Tangent "of 
30®, and lay the Radius correſponding to it, 
from D to 10. 'Thro' theſe ſeveral Points 


ne. ver 


Line; it muſt be par nel e no 
[Diſtance D 9. IK you jag che“ _ 3 
;of Min zo + 1 0 Vd 39% 


Hours and Halfs. NA hers 

Laſtly, Let it be x6quired cor 0 1 
right Dial for the Latitude of 51 Wing 
80 of Weſt Declination from t ie South. 
whoſe Requiſites, by the preceding Doctrine, 
will be found to be as follow, viz: the 
'Plain's Difference of Longitude 862 5/, 7 
Subſtile's Diſtance from the Meridiar poo 
1 242 the Height of the Stile * 7. 


/ 4 | 
"Os * 'T 
. © 1 7 
. * 
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WW 11 the Meridian Fins * introduced on this 
Dial, almoſt all the reſt of the Hour. Lines 
will fall ſo very near the Subſtilez that they 
wil be of very little Uſe. It is therefore the 
beſt Way to bring in ſome, of the more uſe⸗ 
ful Lines at a competent Diſtance,; tho! you 
loſe one or tuod Which wee diſcommode 
int Beg 7 Dos e 
n this Example, let it propa 40, br. 

on all all the ines; after one O Clock. 
Let the Plain on which the; Dial i Ia to he 
. ne In che bertel Line 
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AB, take the Foink E at b Fiege comm 5 vards the 
| left Hand, becauſe 1 it is a South-we Heller : 
* > 
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/ ents of e. 
, to 6. fl 9 of 
4 1913S 26-68, 1514 Sc. * K to 


N 
and, with à Line of Oerde, make \tthe 
Angle FEB of (38240 the Sabſtile's 
Diſtance rom the Nieridien: 80 will R F be 
the Equator. Aſſume any two Points, G and 
H, in it to denote the Place of che extream 

Hour Lines in this Equator: From (86 5 
5 "he Plaine Difference of Longitude, ſubtract 
Me! . Wh continually, and vou wilt have the Re- 
mainderb f K. 5, $605 sf, 26% 5 
; 1115, anfwerin to the Hours 1. 2, 35 4, 
2 And 111 taken from 15 leaves 
4% 5 eo Wisch add 15 ab often as there 
is Occaſion, and ou will have 3 L 55, + 
„ 335 for the Hours of 6, 7, 8. 
Make with the Chords, the Ar ngle FG I, of 
185 the Complement Jus „Which 
Tr he” cet? nz one o Clock, and the An ie E b 34 
25 6575 the Compleme en Wl 
ering do 80 Clock. from I, 
{theſe Lines meet, let Py ty EF the Soba 155 
the Tan- 
s from 


dicular IK, Le it ache gobftle 70 Make 
# A Radiu on the a Ta he ay 


: 5558 


IAy e Pängemeef 301. W's the Seiles 
| Rath from K to L, and draw II. To 
this let fall a perpendicular. m K, and on 
e it ay LK from K to M. And draw MN 
5 parallel to IL; fo will MN. be þ 
3 Take Any other Point (as in the ubſtile, 
25 I R-parallebto EF. Make 
the yeareſt Diſtance from O to. the Stile MN, 
LE be Sith tlie Tangerits: And then lay 
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aher) aer Pol, ygon 1 equal Area with 
the Circle : Make AD a Parallel at S. And 
then the Parallel at the Hole numbered (5) 
anſwerable to the Number of the Sides of 
55 re a en e ou the P * 


2 
#3. PI a6 ®. | 48 


1 5 i * 1 * va * e pen 


" 20h. in 0 6 = of (4 N 
05 any regular wh to find'the Side of 
(a * 


theſe zwa. 


8 
* 9 * 


F FI other regular ar Pogo 


en, Na 5 12 an the given 


Won, a alle At T5) theN | — de- 
noting its Sides; then will the 1 at (6 
or 8) the Numb denoting the Sides of the 
Polygon, be (EF, e Lehe side ſought ; 
and the Parallel at 8 will be a B) che Ra- 
dius ſought, 
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34h L Given (A B) che Radius of 40 Circle; b 


to find the L rantal-Arch of 


that Circle.” Make (AB) the given Radius, 
a Parallel at 8; and then the Parallel at 99 


ſha; IE 4 FD reer eee | 


| (GH N tf | ST ah offs Fy qua» 
drantal Arch of a Gras; to find the Radius. 


Make (G H) the, Length of the quadrantal 


Arch, a Parallel at go; and the Parallel. at 
8 I be (A B) the Radius ſought, | 755 

I. Co be 15 Fa inſcribed Bodjes... It is 
* by punch d Holes mark d T, O, 


C, I, S, D (downward towards the Center) 


denoting by their-Diſtances from the Center, 
the Proportions of the Sides of the 5 x 

Bodies inſcribed in a Sphere, whoſe Ra- 
dius is equal to the Diſtance from the Center 
to 8, 80 T, 0; l D, denote the Te- 
trahedron, the Ocohbedron, the Cube, the 
1 ee Ck ee of the Sphere, 
the Dodecahedr 
The Problei m 
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5 Seas Side LEM) 'of wk Odchedten, 
or) any regular Bod being given, to find 
the Side of (an Iſcoſahedron) any other of 
the regular Bodies; or the Semidiameter of 


the Sphere, in which they may be both in- 


ſcribed. Make LM a Parallel at - OY the 


Letter denoting the regular Body, whoſe Side 


is given; and then will the Parallel at (I) the 
Letter denoting the regular Body, whoſe 
Side js ſought, be (P O that Side ought; 

and the Parallel at 8 will be the Radius of 
chat + ets in gs they xd be n in- 
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i The Line . uared Bodies; J Ie is 
known by punch'd Holes, mark d TC O, 8, 
C, I, D (downward towards the Center) 8 
noting by their Diſtances from the Center, 
the ee of the Sides of the five regu- 
lar OY to the Piſtance of 8 from the 
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5 nM . WY © Center, 


t 199 1 

1 Which iz the- Diameter of: | 

to which each of theſe Bodies is equal. 
The Problems performed on. this. 
are two. 870 A 4K LA's 4 . al As 

ond; 1 N 1 tee AB) th 5 bete Ti 34 
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any one of che 3 egule ar Bodies, equalize, 
the Sphere, whoſe Radius is given. Make 


(A B) the Diameter of the Sphere, a Parallel 


at S ; and then the Parallel at (O) the Letter 
denoting the regular Body, will be (C D) its 
Side ſought: And this regular Body will be 
7 to "0p A de whoſe Dinmeter is 
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e 2, D) the 7 05 or Fug Ofto- 


E pe Ge (C 


hedron or) any regular Body; to find = 1 


Side of (an F 5 or) any other 
the regular Bodies; or the 5 of a 


Sphere, in ſuch Sort, that each e three 


ſhall be equal to one another. . Bake CD 
Parallel at (Od the Letter denoting the 1 
„Whoſe Side is given; and then 
will the Parallel. at (I) the Letter e 
the regular Body, whoſe Side is ſough 
be (E. 55 that Sade ſought; and, 15 Parallet 
at S, will be the 3 of. 
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IV. The Line of Segments. It is know: 
by being divided into 5 unequal Diſta 

numbered. ie, 95 8, 7% 6, 5 „ from the End 

YWAWA ards towards the Center; 

each of theſe Diſtances are _ ſubdivided 


Ivy pg Problems perfe 5 on this 


5 Given no a 2 lr 7 a | Cir- 
cle, and (I K) the Depth of the greater Seg- 


ment; ; to find che N erer omg 


ED 1 5 8 21 n 


: = x * 
1 nne * * 1 * 
8 . 52s WE £71 v4 a 
#3 * * 34 Yb c 2 8 ** x IF * * NF : þ $1 
* 
- 


. ww x 
* * * * LY ** 
dz 17 74 ee C2 
He: : 1 4 uy 1 Þ at A4 
I I r FS 
8 7 * N * | as. — — — 
— * e FS . 1 * N * 
* "* 3b 1 | | * © # 
* „ 5 . „ 1 * a 
— 4 * * +5 2 2 «5 : 
4 a 
_ — 
5: * Is, F 8 1 K * be. Sx” 5 
p 


; * 
11 þ Pr. 
14 1 * 
we 4, +.3 


Circle 1 3 to the 8 3 Make 
(G ) the Diameter, a Parallel at 100, and 
carry (IK) the Depth of the greater Seg- 
ment, along the Lines till it becomes a Pa- 
rallel; which will be at 80: to which 10 


bears ſuch Proportion, as che Whale . 


24h. Swen (6H) the Mae 4980 a 
Circle; to cut it ſo that the whole Circle 
ſhall be to the greater Segment, as 100 to Ba. 

Make GH à Parallel at 100; and the Paral- 


lel at 80 will be n che Hepth of the 
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GVA e Ling. of. Suporficies.3- _ the 
Ganter it is numbered at the grand Diviſions 
by 1, 1, 2, 83 4, $5: 6, 7, 8, 94 10 reaching 
as far as the Ling of Lines reaches ; and each 
of theſe are Again ſubdivided wo ſtit witfi the 
decimal Order, according to the Length :c 1 
the Sector, and may be read-,thus, 1, 10 
20, 30, 40, 5, 60, Jo, 80, 9a 200 5 on, 
100, 100d, 2009; 3009, & 6. Or, e 1 

Lz, G3, 4, 15, Sc. 1 fry: 192 


The principal Problems performed this 
Line, are theſe;.i-* OS © 6 | ed J . 
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wy. 255 We 53 a 3 7 1 * 4 9 
= POTION Te bo: 41 0 7 87-8 8: ein OF 255 
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1. To find the Proportion between 
Gab B) two we Saen Make on che 
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Line of Superficies, any Side (CD) of the 
2 5 75 Superhcies 8 a Parallel at 100; 
hen carry (EF) a like side of the other 
Saperficies ) along the Line f Superficies, 
"till it becomes a Parallel, which you | will 
find to be at * Therefore'A i is GY 


& 190 to-44 4. * Vl 45 . 
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= ao [aps Ty Ib wn, to 


find (BY another like it; ſo that (A) the 
former, may be ro (B) che matter; in a given 
Proportion (biz. as 4 to 9) Make 0 D 
any Side of (A) che given Superficies, 
rallel at 9, the Number anſwering to (A) 
h Superffcies; and (EF) the Parallel at 

Go) che Number anſwering to che ſought 
Superficies, will be a 9 25 W of 122 A 


eee. a enn ere pb - 


Ls DO; 0 131 el 1915 15 pr” [ es Rat 
3a. Two like | upside . BY being 
given; to find a third like to them, and equal 


© ou 8: 7 
to their e | 4 I Seck, as in the firſt 
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Example, Numbers repreſenting their Pro- 
portion to one another: This you will find to 
be as 100% to 44-4, which is as 9 to 4. 


ng of theſe Numbers are 


Hy, As in the ſecond Example, 
find a Superficies like to A; fo that A may 
be to it, as a5 tog + and the Superficie 


hee found, will be 5 to the 18165 of 
the Superficics. 


451 eee two e a kk. © 
to find a mean Proportional: Find the Num- 
bers expreſſing their Proportion by ae 
them on the Line of Lines, which you wi 
FN to be 5 and 48; then 1 make, on the 
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24 0 2110 Me bat OY — 16 bas: 48. 11 
bit, 0 N A mean e bes 
deen we given Numbers. Take from tho 

Line of \Liuesy\two Lines auſwering toiſtho 
Numbers ;: and, by theglaſt, find a mean 
Proportional: between theſe Lines ; this f dean 
proportional Line meaſured on the 15 45 of 
Lines, gives lad mean. proporti Number 
Wow. pamontd 2axoidad gag , 

E's M33 Sin ee fits X 
. 6th To find the ſe re Root of a £ 
Wale If the i Nanber con 0 5 


an dee Number of Places; feek © its 55 


place on the Superſicies "between $ The — Xx 


& the 24 £7 And the. Piſtance of this Place a | 


and 10 
from. the Center, applied from the Center on 
the Line of Lines, will give the ſquare Root 
Wught, Which Will conſiſt of half as man) 

Places as the given Number conſiſts of, If 
the Multitude of thoſe Places be even; bur 
if odd, of half as many Places as the given 
Number increaſed by one, conſiſts of. 'S the 
ſquare Root of 25 is 5; of 250 is 15U8 
neareſt; of #500 is 50; of 25000 is 158. 
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This s peform's nithoot opening the tor 
Beſides theſe a 1 there æ 
others; z as three e given; to find a 
rt in a gun or — vg 
by the Lins of Numbers. OO ate, Np as 
VI. The Line off Solids ; [Fed the Center 
it! is numbered at the grand 3 by 1, 1, 
; 45 $5163 , 8, 9, 10 3 and the ure 
8 1 uit Ae the „decimal 
Order; according to the Length of the Se- 
cor and may be read thus, 1, 10, 100, 


oe T0, $90, 300, Ag 700g" $00; 90, 
358080, ö G t COTS enn OK 
The A vr Problems performed 75 * 
Line, are theſe. 
1 10 find che Propor 
2 ˖ ro on 
two fimilar Solids. _ onion % ls 


3 ally. A Solid (6) Pein 8 5 fing 
(H) another like it; ſo that the former may 
be to the latter, in Proportion F. two ah 
cage (of 36 to 80). GE 

10 


TeX 3450 5 5 kmilar "Solids (A, BY being 
given; to find a third like to them, that 
hall be e Fr either to the e or as Dib 
bee of thoſe G 8 ba 101 


„ a 374 


25 
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wh ITY: 15 


45555 Between (A 7 65 two given 
Lines; to find 00 mean Propantioagly:... . 
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Toi find two 


as: thole in Sect. V. in e Cha er, TY 
uſe the Line of Solids, inſtead of the Lins 
pj And fo will the following; which 
is ran FR the Cube Root of a given —— 
ber, provided that you ſee the given Num 
ee 4982 ec, exftca Nithe ad n ide 
ber between the 2d. 1 & the 3d. 1 
bx | 1 f Ts: 1050 AS KEYS why . 1 & the 3 


S 129 
* e 3 FTI 4 ; \ 
Fo k of 47 * N 77 8 
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that given Number conſiſts of 
Places 5" alia + obſerying,/ tha at the Root 


# 11 8 of, NA 4 25 1. 43 5. p 18. 
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will conſiſt 610 228 Places when, the given 


7 5 r 2 : | ; 15 
5 FUR IL na a 9% Nie 


Af yi he Neben I gen, 
may be found in a triplicated, or Aberph. 
cated Proportion. Let the three Numbers 
be 4, 8, 9. Make 9 taken from 
Solids, a Parallel at 4 on the Line of Lines 
and chen will the Parallel of 8 be, when 
meafured on the Solids," | 58 the Anſver. - 
TEES 77, = ISR . Lye Dic 
Ex. II. Let there rop6 
| 125, 6; to > find a fourth in a 
Proportion. Make from the 
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Sehlde; if then the Parallel at rag, will 


1 | give, when m 
| 3 8 To, 1 the Anſweren2rniw! LY . 12 957 * 0 * 5923 Ta 8 


| VIE The OY of Mera, pact + it hach 7 c 
1 punch d Holes mark d & L K g K, FRY 
noting. Gold, Quickſilver, Lead Silver, 
N 1 Tin. By their Diſtances 
from the Center of the Seen the 

rtions of their ſpheric (or of 

their homologous Lines 90 when! they have 

equal Weights:': 5 x bu > od hy ted wt 

The Problems Aal berformed by "this 

Ine, in Conjunction with the ma "I; Thus, 

and the Line. 14 Solids a are theſe,” 3 18170 


-4 S: * 's 4 


Aft. To boden ſpecifick Gravities; tha 
* to find the Proportions that the Weights | 
of theſe Metals bear td one another, in Bo- 
dies like, and equal in ay. nitude. Suppoſe 
a Body of Gold weig unces, I demand 
the Weight of * 8 equal Body f Sil- 
ver. Take from the Slids £ 50) the given 
Weight of the Gold, and make it àa Parallel 
at the Points belonging. to (Silver). the, other 
Metal; then will the Parallel, at the Point 
belonging to (Gold) zthe firſt, Metal, mea- 
ſured on the Solide, give (2/U 2 the Weight 
fought. of the Silver Body. And ſo 1 
Weights of the others will 525 
| Quickſilver 3527, Lead 3043, Cope 
"i 23.275 Iron watt ie. 1 WL. x, 


; . 2d, of two like Bolle of C 1 1 W 
ut of different Metals (Gol | An LD 
f 2 7 Ft ; 40) 3 


; Wy " | of I ' 
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| Make the given Side of the Body a Parallel 
at the Points belonging to his Metal, and the 
parallel Diſtance of the othen:Body's Metal, 
meaſured on the Line 1 8 04h oy the 


Line ſought, - 14643. b. bis! i e 8 a 
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tan 1 Sade ry ae” it a 4 Nene at = 
Point: of: (Gold) the which A be- 
And chen the Paralleb at the Point 5 
Ader [meaſured on the Solids, will give the 
Ma itunes of the Silver. And ſo the 'Paral | 
lel at the Lead, will give the Magnitude at 
the Lead, Sc. So if Bodies were of equal 
Weights; and the Magnitude of the Gold be 
389, that of the Quickſilver will be 


. hon 925, and of Tin 100—%f„%h 
Cin Stor to oofnntidcd art Fx 
5 „0 "ene like Bodlles, A and B, of 
given different Metals, the Weights of both, 
C, D, being given, and a Line E of 0 


them ; to find a like Line eee 


find, by the ſecond of this, a Line () for. a 
Body (G) of equal Weight (C) with the firſt, 


but: of the ſame Metal with the ſevond. 05 

Then are there known the Weights Cc and D 

and B of: the-:ſame Metal, 
ne 3 11 1 > 


of + two o Oy Mor 


to nd a like Ae of 2 — 4 


49, 
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VIII. The. 2%; Line, en Lins, 

1 Lie, and Medio Lines Are Lines 

properly belonging. to the plain Scale, but 

are ſometimes es wes 0.06 Seco. 5 

be Tang e ſometimes 


- Sy = L ae wee room Bun bels, 
28 hath been declared, are better done by 

fethods. © The Link uf rnb is . 
in Navigation; in plotting | 
thereby exhibiring to the View, « Repreſen 


tation of the Ship's Way. It 7 y runs 
to 8 Points of the Compaſs, ir isequal 
to the Chord of yo? of char Circle from 


wWhence it was made; and is. no other than 
a Line of: Cborde of The! Arches of a Qua. 

drant, dibided into 8 equal? Parts. TI 
1s a ſmall Hole punch d in it at tlie 

and another à little: beyond V Point and f 
The Diſtance of theſe Holes, is e N to the 
Radius 'of the Circle anſwering: is Eine 
of Rumbs: Its Uſes — oas arg The 
Meridian being given, to draw a required 
Rumb; or, he Meridian and Numb being 
both drawn, to! determine what Mans 15 is. 


2 che a WE Matei ki 13940: k ; Was 
Af. The Meridian A B bein ing given 
em it the Rumb ealled 8 WW, — 


5s the th from the South-Weſterly. Wich 

the Radius of the Rumbs, deſeribe from C, 
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: ag ourſe South 30 W 


other Longitude. Make $32, 
"Ie Longitude. Line, a parallel Tangent. of the 


= N will be performed 


e and 7 it on 15 Tan. 
_- *till it becomes a Parallel, which you 
will find to be at 30: And this is the Ship's 
Courſe from the. IT RE! is a 

mo. Ws * W. 


N : 


adh. Given both Lode 23 1 92 


| _ the. Courſe 8 W W to find che Difference 


of Longitude... Extend the Compaſles on the 
. Meridian Line, from 49 35, to 13 L 1% 


15 and make "By N a Parallel Tangent of 


453; then the Parallel bf 50 on the Tan- 


gents, megſured on. the 727 7 Line 
de 3 hs Al nce 'of Longivude, - N 


* 3h. ED? one Latirude ; 12 0 . 33. North, 
„ and the 

ongitude 532 3 DIO find the 
aka from the 


| Din dende of 


. Courſe 50 and then the parallel Tangent 


: : of 45*," Aid on the Meridian Line from 49 
Uh 0e wil A to 1 0 


titude 


* 9 
1 13 
. ht. } 2 75 25 #5 


'If the 1 25 bee on 7195 Meridia Lin 
be meaſured on the Long Line, the 
5 the. . 5 
umbers and Tangents very elegantly... 


in the firſt, Example, the Diſtance on 25 
' Meridian Line will meaſure 44 There. 


9 5 W * e W b | | 4: 
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want 
fu 


the Diſtance from the Radius to the Tang -—— - 7 


from 45%, e on dear The. 0 


2. Then on the Numbers, the 


45?, calling ev 5 Deg. 1 
1 5 
demonſtrated. ted. by that happy Man Dr. Ha 
Bur it ſeems, at firſt Sight, that we ſtill 
E & ngitude 5 but this is: th 6 
pplied; Take from the 3 Tangents, 


'y 


of z L. A4: And this Extent being mad: 
Parallel on the Lins of Lines to 10 

repreſent Leaę 5-to meaſure, the Lo 5 _ 
in Leagues hy; or made a Parallel at 30 15 © 
will repreſent 50* oof Longitude. _ Then the 1 
firſt of theſe three Examples wrot e 13 
modern Sector, is thus; Make l 


nts, 4 Parallel on the Lines at 30; then Sy 
the Diſtance of the two Latitudes (viz. 1 
10 and 49 U. 55, counting as taught 0 1 
from the Meridian Line (that is the Tan 

ents)-meaſired on the Lines, will give 44 _— 


4 to 533% will reach on the Tae CF ide os 
0 47⁰ to 305, the Courſe e 
Buy this Time 1 believe it appears chat the 4 
Meridian. Line was left out with Judgment. 
There are three other Caſes in Navigation „ 
where! the Courſe, Diſtance, and Difference ©  _ | 
of Latitude, are concerned: And this is . | 
called Sailing by the lain Chart. Any two 
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j| ; 1 9 34% The Extent ae 7 Ne 
| OE © — Latirade.oathe 
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W reach fromthe Radius, wo the Se of 
| 9 lem each | Coaches. 70 bt AL POLL 
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D ſaſKciently exact in all 
i  ' Navigator cafts up hie 
=; | Hom'the Eine of che Complement of Hf ah 
Sum of the Latitudes, to the Radius, 
wk reach from the Departure (chat is, the 8um 
dbl all the Increments of the Eaſtings _ 
ns | Weſtngs)to the Difference of . 
. From what bath been faid, it 9 
ee'uxident, that the Sector is ſufficient for al 
the Calculations neceſſary for Navigation, 
rticula ' if you call to mind how. 
5 ntly the aſtronomical Problems 
are ſolved by it. I mean that of finding the 
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1 Amplitude and the Azimuth. For the . 
mer no more than one Opening of the Cora- 

5 _ .- piſſes is neceſſary, and the latter but two. 

85 The Extent from the Sine Complement of 


W » 


— ' a » ; x 1 5 : | , 
4 1 ; ; 8 
1 ' ; BY A 1 S197 ö 


— 


— ——«ꝗK , 
g ws — 
o 
* 
— 
* 
1 


—— — — 


— an 
— 


oo 

by, 
_ 

I 
* 
* 
* 
— 


* mplitude. And if the 
bu. een * 


4 
: 
* 1 K ; 
, p _ 
0 NY 
x 23 F 
« 5 
* = 
8 x 
F 9142” 8 
*% ? FR £4 
f 
1 
x 
1 
: 
\ 
% 
$ 


at Baie 
Conſtruction of the Cate Cur ves, of 
the more abſtruſe Kind. I G an 


the Management of the n 

that may be * 
But theſe, a and ſeyeral 3 8 mußt, at pre. 
ſent, be laid aſide, .1 not having Tas. 
nor Room, here to do it. However, Ha - 7 
if you take but as much Pleaſure in praQifing „ 
the Directions herein contained, as I did in 
penning them, you will not e 


ng theſe e, Line Farewell, 
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© FF OY — 94 their Anomalies, Hdiocentrick and ery In 
. _ Places; both in Longitude and Latitude; Their A helions, 
- DEE 3 Retrogradations and Elongati 
«AE Diſtances from the Sun and Earth: With the Method 
pk computing the Times when Veuns and 2 2 mV id 
© i . er Disk. 1 7 the Pra: bh 
3 ipſes of the uminaries, preſent, or | 
if © to come. With proper Ge mc e By, which 
ZBB 5 
1 5 -attain to a W of the or 
| Syſtem.” Likewiſe the Places of the Heavenly Bodies and 
1 Motion of the Earth are not er fee but 1 
bt — - facetnaly demonſtrated: to the meaneſt Ca 
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1 1 7 1 Den Rules, and New ae e With the 
. of 130 8 fixed Stars, 33 of which lie in the 
os Moon's Way: Deſign'd' as a Help towards diſcovering the 
Ll.ͤobongitade at Sea. To which is prefix d, An Alphabetical 
8 5 gue of as many Terms in Aſtronomy, as are moſt 
N --uſefal, Bind egy Or 5 be underſtood. A Work entirely 
© New, and in a M hitherto berg Ag my xeon 
e Teacher of the Mathematicks. 1 


i. The Modern Navigators complet Nai : pt A 
Treatiſ: of 'the whole Art of Navigation in its Theory 
#1 and Practice, Curioſity, and Utility. Con „1. Dome- 
1 ä ſtick, or Coaſting Navigation, ſundry Notes o the Moon's 
= Motions, Calender, Tides, &c. 2. Theoretical Naviga- 
5 tion, by various Methods, viz. Geometricg $Logarithme- 

© tical, Inſtrumental, Tabular, and by the Pen only (without 


; Tables or Inſtruments). Together with Practical Aſtro- 
vomy, the Deſcription, Conſtruction, and Uſe of the Plain 
and Mercator's Charts, and other nautical Inſtru ey c. 
N 1 5 3. Practical Navigation, the Application of the The = 
Ne Practice; in keeping a Sea-Journal, the working a 
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aſes of Winds and ö making 
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vn 257 We ae go of e Quadrant. | mr . 


We 4 


_ ſtrated on Seven Copper 


f = 5 Ne and Tang: To which 'for the Maris. | 5 


ner's Praftice, by Inſpection. Alſo an A Fell ee 
_ Flealant and Critical Queſtions Queſtions. in Navi : ; with divers 
other hoth Curious and Valtl in this Art. 3 


12 8 and Teacher of the Mathematicks. | 
and Ui of 2 Portable fultramene, / 


which is perform'd Propoſitions in Aſtronomy ; as, 
The Altitude, dag ng end and Declination 
of the Sun, Gtr Setting, and * 
tude, te S e Night, and 


other e A a} large. 


I, and Gunter's Ling, in many n 
clufions, fitted to the Underſt; 


of the meaneſt 
pacities. Collected and digeſted into 


be Bailder's Chic r r, A 5 
4 | ea e Architecture Se cg f 


Way ot Dialogue, in Nine Lectures, the Etymology, Ch. Yo 
- FaRers,: Pr . 
- Diſpoſitions of the Members of their ſeveral Columns and 
Entablatures, are diſtinctly conſider d and explain 
reſpect to the Practice of Palladio. To 
Manner of drawing the Geometrical Elevation of the Five 
Orders of Columns in Architecture, and to meaſure the 


„Profiles, Ornaments, Meaſures, and 


ſexeral Parts in general. The Whole exemplified by Way 
of Dialogue, in a very conciſe and familiar ae! illu- 


Plates; Being a neceſſary Com 
nion for Gentlemen, as 2 as Maſons, — 
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is portable Vo- : 
ve for the Uſe as n e | 


d with _ 
with the © 


Carpenters, Joyn- 
ers, Bricklayers, -Plaiſterers, Painters, Cc. and all —— 5 


concerned in the ſeyeral Parts of e e * Te, 
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To Which is 8 Co 
added, The Uſe of Napier's Bones in Maltiplication, Divi-. 
8 and Extradtion of Roots: Alſo he one the Rings _ 
and delightful - 
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lumes. Containing the Deſeri 


Orthographi y and Stereo graphically u Bo pact = 3 
4" f = Meridian, Ecli 2 85 and M Horizon; 


> vo- 1 
Sector; | 
5 Sphers 


F. x '© — 9 | ſtronomy. 
mp ption aid 5 of 
the Laws of Spherick Geometry; the Projection 


Sphere; and the A Of the tow 107-2 hr TERER 
ſeven Years; Together with all the Precepts of Cal 


tion. Alſo New Tables of the Motions of the Pas | 


fir d Stars, and the firſt Satellite of Fapirer; of Right and 


© Oblique Aſcentions, and of "Logiſtical Logarithms. To 


the Whole are prefix d, Aſtronomical Definitions for the 


Benefit of young. Students, By Charles N 3 | 


of the Mathematicks. 2 
6. The ractieal Sur or; Sh THY <a certain 
Methods for Meaſuri ow pp e ae all Sorts 


of Lands and Waters, . ee Inſtruments uſed for 


this Purpoſe : : "Paryouladt „of a New Theodolite, vo 


convenient to be uſed by thoſe who are reſolved to be 
Accurate, as well as Expeditious. Together with the Us 


of the fame Theodolite, in drawing the perſpective Ap- 


nce of a Gentleman's Seat, without Meafuring one 
iingle Length, at one ſetting down of the Inſtrument, the 


Picture _ any given Poſition. . ar 'Uſe in Le» 


velling Fimber ſtanding; and, by a Sliding 
Rale Baer, . af Timbers, Shrubs, Se. Bebe from 


the Works of the moſt e Artiſts, b by 
Hammond. 7 N 


1 Deſcription and uſe i; an Architenick 2 : 
And alſo of the Architectonick Sliding. Plates, whereb: 
Scales of all Sizes are moſt readily and univerſally obtain dd! 
for Fluting Pillaſters and Columns, and Drawing the Geo 
metrical Planes and Upri 1 5 in any of the Five Orders 
according to the Sia meter of a Column. With 
ſeveral other 8 s, very convenient and ready for the | 
Practice ot the Ingenious NE. of e By 
T. Carwitham. "* 
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